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OFFICIAL SCIENCE, 

Some years ago Mr. W. H. Preece communicated to the world a 
so;called law—known as the K #& law—determining the size of tele- 
phonie conductors. According to this law, which enjoyed an official 
standing in English governmental science, due to the position of its 
originator, if the product of the resistance and capacity of a tele- 
phonic line exceeds 15,000, the transmission of telephonic speech is 


impossible. American telephone engineers, recognizing the empiric 


” 


nature of this “law,” proceeded to extend long-distance telephone 
lines regardless of its indications, and in the case of the Boston-Chi- 
cago line perfectly satisfactory results were obtained with a value of 
K R reaching nearly 54,000. The week of the inauguration of the 
line referred to, THE ELectricaL WorLp in commenting upon Mr. 
Preece’s ‘‘law,” showed that as it-was based upon the nature 
of telegraphic. signals, it naturally could not be expected to 
apply in telephony, where the character of electrical impulses 
differs so radically from those passing through telegraph lines. 
valuable contribution 


In a to the theory of telephony by Mr. 


A. E. Kennelly, which appeared in the columns of this journal the 


succeeding year, the empirical nature of the XK XR “law" was math- 


ematically demonstrated. Instead of the simple assumption that 
the amplitude of the received telephone current varies as the square 
of the length of the line, it was shown that for lines of any consid- 
erable length the amplitude varies according to a much more com- 
plex function or inversely as the hyperbolic sine of a fraction of their 
length. An interesting result of the formula established by Mr. 
Kennelly is that for short lines the numerical values deduced there- 
from approach those obtained from Mr. Preece’s ‘‘law,” which con- 
sequence Carries with it a warning to those who would make broad 
generalizations based upon partial premises. Mr. Preece, however, 
is a doughty champion for official science, particularly when such 
science originates with himself. In this instance he repelled the 
attack upon his theory by the statement that the value assumed 
for the capacity of the Boston-Chicago 


line—.o158 microfarad 


per mile—was absurdly high. ‘I should estimate,” he said, ‘‘ the 
Chicago circuit at .o04 microfarad per mile and the K R at 7500.” 
As we remarked in commenting editorially upon this extraordinary 
tour a’esprit, ‘it is very easy to keep a formula or law on its legs 
by introducing new factors to meet each special case, and this is 
what Mr. Preece has done.” After four years Mr. Preece again 
appears as a propounder of telephonic theory. Ina paper read be- 
fore the recent meeting of the British Association he considers sub- 
marine telephonic transmission, in which class of work, it would 
appear, from absence of reference to it, that the K R “law” does 
not apply. Instead, we are informed that the best form to give such 
a cable is one securing the least inductance, the factor of permittance 
apparently being neglected. This theory seems to be based upon 
experiments made with 20 miles of cable laid in the streets of 


London, and the practical deduction is made that with a 
type of cable corresponding to the theory: ‘We ought 
not only be able to speak to great distances, but the 


type of ocean cables must be revolutionized, for what is true for 
telephony must be equally true for telegraphy.” The latter asser- 
tion, it may be added, is much more safe than its converse, upon 
which the late A XR‘ law” was based, Commenting upon this latest 
official theory, Dr. Heaviside flatly states that according to both 
theory and practice its term should be reversed—that we should go 
in the direction of increasing the inductance and reducing the 
permittance. In a reply to some criticisms of our English contem- 
porary, The Electrician, Mr, Preece does not deign to directly meet 
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the issue raised by Heaviside—perhaps the greatest authority in the 
world on the subject—but merely confines himself to denying an 
assertion, also made by our contemporary, that the permittance is 
increased. The comment made upon this by our contemporary is 
significant: ‘‘Given the same weight of copper, the same weight 
and kind of dielectric, the ‘mathematicians’ would secure less 
capacity and more inductance; given a free hand and equally splendid 
experimental facilities, they would, we fancy, design a totally differ- 
ent cable.” This latest outbreak of official science gives us cause 
once more to congratulate ourselves upon the fact that on this side 
of the Atlantic the Jersonne/ of governmental departments do not 


consider scientific authority as one of their official prerogatives. 





THE INDUCTION MOTOR AND THE ELECTRIC RAILWAY, 

Aside from the complication of the double trolley which the induc- 
tion motor requires when used as a tractor on railway cars, it has 
been urged that the problem of speed regulation enters as a serious 
obstacle. It is true that the induction motor as at present built 
has but one efficient speed, but this matter is by no means such a 
bugaboo as many have made it out tobe. The cable system is a com- 
mercial success, and has only one efficient speed; it must accomplish 
its other speeds by drifting and by slipping. The latter method is 
notoriously inefficient and extremely destructive to the cable. Drift- 
ing is common to both the induction motor and the cable system; in 
fact itis more or less common to all systems of traction excepting 
perhaps the horse. As regards the inefficient starting of the induc- 
tion motor, it may be noted that the system is not damaged thereby 
as in the case of the cable. The efficiency cf transmission is vastly 
superior tothat of the cable and is better than that of the direct- 
current electric system. If the number of efficient speeds in the 
induction motor system is increased to three, or even two, the pres- 
The 


economy in transmission of power, the absence of commutator and 


ent electric systems will have a most powerful competitor. 


brushes and the durable construction of the induction motor arma- 
such an 
Methods 
speed 


ture will figure in the general expense account to 
that 


have been proposed 


inefficient starting can be _ tolerated. 


the 
may be effected by varying the number of poles in the motor, If 
On 


long-distance lines, where the cars run at full speed the greater part 


extent 


where desired changes in 


this system can be perfected, commercial success is in sight. 


of the time, the induction motor has a favorable field, and it is sur- 
prising that the large companies who manufacture such apparatus 
have preferred to advance the interests of the direct-current system 
on prominent existing interurban lines. However, steam railroad 
corporations are rapidly appreciating the faet that the electric sys- 
“tem is more economical on their branch roads, and with the change 
which is gradually coming over the country with regard to. these 
systems, we may expect to see a multiphase induction motor system 
installed, with complete success. The installation of the first system 


is all that is necessary ; others are sure to follow. 


INCANDESCENT STREET LAMPS IN ST. LOUIS. 

The proposition to substitute incandescent lamps for arc lamps 
for street lighting in St. Louis was regarded at first as a joke, 
but the appearance of jocularity has been dispelled by the evident 
seriousness of the advocates of the scheme. That such a propo- 
sition could be seriously advanced in a large city in view of the 
present state of the electric-lighting art and industry is remarka- 
ble, and that it should be supported at all is quite as extraordi- 
nary. Its advocates, however, are not numerically strong, and 
judging from the disinterested opposition that the project has 
aroused it is hardly probable that St. Louis will be permitted to 
begin a career of retrogression as far as its street-lighting is con- 
cerned. The president of the Board of Public Improvements 
appears to be the chief advocate of the incandescent lamp idea, 
ani h2 pretenis to be so wedded to it that all the arguments 
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advanced by men of experience and experts in opposition have as 
yet not shaken his faith in the feasibility of the proposed scheme, 
which he thinks is favorable to the best interests of the city. The 
present lighting contracts expire in 1g00 and 1905, and preparations 
are now being made to advertise for bids for lighting after these 
It is stated that 
is not to .be considered at, all in the future bids, but 


dates, on the incandescent system. the arc 
system 
whether the strong opposition that has sprung up against such radi- 
cal action as proposed by the Board of Improvements will pre- 
vail or not is a question for the future to deal with. Oneof the argu- 
ments of the advocates of the incandescent system is that improve- 
ments are more rapid in that system than inthearc. The opponents— 
electrical engineers, and men of practical experience—argue that 
the scheme is entirely impracticable and will not meet the require- 
ments of the case at all. There is no question as regards the 
utility of the incandescent lamp for interior lighting, but for out- 
of-door purposes it is unsuitable, especially when the needs of a 
Where 


the arc light stands pre-eminent, and as far as its 


large city are considered. large areas are to be 
iiluminated 
power of illumination is concerned, it gives three times more 
light per watt than does the incandescent lamp. In this connection 
it will be of interest to state that St. Louis pays less for its street 
light than any other large city in the country. The price paid is $75 
per lamp per year, the next highest figure being that paid in Louis- 
ville, Ky., $84. 


dered by private companies and not by municipalities. 


It is understood, of course, that this service is ren- 
There is 
only one large city where the figures for municipal lighting is com- 
parable with those paid in St. Louis, and that is in Detroit, where 
the actual cost of the service is reported to be $68.52 per lamp. 
Among other large cities that pay higher prices for arc lights may be 
Philadelphia ($128. - 
11), Boston ($127.75), Chicago ($96.76 municipal, $102 and $137.50 


mentioned: New York ($146.50 and $182.50), 


private), Pittsburg ($96), Cincinnati ($84.90) and Cleveland 
($94). If St. Louis can renew her contracts on the present basis it 


would appear to be more advantageous to adhere to the are lamp 
and not make the mistake in substituting for it a system that was 


not designed for the requirements of large cities. 


Niagara Power in Buffalo. 


At midnight, Sunday, Nov. 15, the long-distance transmission of 
electric power generated at Niagara Falls became an accomplished fact. 
At that time Secretary W. B. Rankine, of the Niagaia Falls Power 
Company, turned the switch in the main power-house at Niagara 
Falls, thus diverting the current into the Buffalo transmission line, 
which covers a distance of about 22 miles. 

With Mr. Rankine stood Hon. W. Caryl Ely, president of the Buf- 
falo & Niagara Falls Electric Railway; W. A. Brackenridge, chief 
engineer, and Paul M. Lincoln, electrical superintendent. In the 
transformer room was Mr. I. B. Edmonds. 

At the Buffalo end of the lines were Engineer Moody, W. L R. 
Emmett, of the General Electric Company; George Urban, Jr., pres- 
ident, and C, R. Huntley, vice-president of the Conduit Company, 
and a number of others. At 12 o'clock, with watch in hand, Mr. 
Huntley called ‘“time;” Mr. Emmett threw the switch and the 
rotary transformers in the power house of the Buffalo Railway Com_ 
pany at once commenced to revolve, thus marking the accomplish. 
ment of one of the greatest engineering undertakings ever attempted. 
Our special correspondent, who was at the scene of operations, in- 
forms us by telegraph that the three-phase current of 700 amperes 
dropped to 350 in ro seconds. 

Beside those named as present to witness the ceremonies at Buf- 
falo were President H. M. Littell, of the Buffalo Street Railway 
Company; Mayor Jewett, of Buffalo; Horatio A. Foster, E. J. Hall, 
John McGhie and several other well known electrical people. 

The current from Niagara Falls will continue to be delivered 
to the Buffalo Railway Company, and the efficiency tests of this sys- 
tem will be awaited with deep interest by the electrical profession. 

An interesting account of the practical features of this remarkable 
installation is given on another page in this issue. 





NOVEMBER 21, 1806, THE 
The Berliner 1891 Patent Before the United States Supreme 
Court. 

BY E, F. FROST. 

This case was originally tried before Judge Carpenter, of the Cir- 
cuit, in which trial the Government sought to invalidate the patent 
on two counts; first, fraudulent delay in the Patent Office; second, 
that the 1891 patent was identical with that of 1880. The Court 
declared the patent void on the first count. An appeal was taken to 
the Circuit Court of Appeals, and the case was tried, Judge Putnam 
rendering the decision reversing the lower court on the first count 
only and entirely neglecting the second count. The case was now 
again appealed tothe Supreme Court of the United States by the 
Government, a motion being made before the court by the 
defendant to dismiss the appeal on the ground of no juris- 
diction, since the Circuit Court of Appeals should be considered 
the court of last resort inthis case. The Court held that 
it had jurisdiction and ordered it for argument. In the meantime 
the Standard Telephone Company filed, with the permission of the 
Court, a brief in support of the Government position and on the 
gth inst. the case was opened for argument by Judge ‘Taylor, of 
Indiana, for the Government. He was followed by Mr. J. P. Fish 
and Mr. Joseph Choate, for the Bell Company, and the concluding 
argument was made for the Goveinment by Mr. Causten Browne. 
Besides these there were present: Messrs. J. J. Starrow and W. W. 
Swann, of the counsel for the Bell Company, and also Mr. Hud- 
son, its president. The arguments were all confined within the 
courts as originally present ed be fore the lower courts. 

Judge Taylor, in opening the case, argued that it was the intent 
ot the patent law to secure to the public the benefits of an invention 
after the privilege granted to an inventor had expired. It is the in- 
tent of the patent law that a monopoly under a previous grant 
should not be extended under a subsequent grant any longer than 
absolutely necessary. This intent of the law obligates an applicant 
for a patent to vigorously pursue his application to the earliest possi- 


ble issue. The argument then went on to show that the 
applicant and his assignee, the Bell Company, not only did 
not prosecute the application with diligence, but on 
the contrary, that they defeated the intent of the 


law by every delay possible, and this, too, with the innocent con- 
nivance of the Patent Office officials. This delay was in many in 
stances fraudulent. Decisions were cited to show that intentional, 
or unintentional, issues of a grant by error on the part of the Gov- 
ernment were clearly void. The argument showed that rather than 
there being diligence on the part of the applicant, his whole pro- 
cedure was that of inaction, In the course of his argument Judge 
Taylor was asked by Justice White whether or not the Blake trans- 
mitter would be subservient to the Berliner patent, and was in- 
formed that it would be. 

At length the counsel took up the second count, namely, the iden- 
tity of the 1891 and 1880 patents to Berliner. Reading from the 
claims of the 1880 patent he showed it to be for a combination of a 
transmitter with a receiver, in which the identical instrumentality 
was to be used either as a transmittér or as a receiver, and that 
when used as a transmiiter it was identical with the patent of 1891. 

Therefore he concluded that the 1891 patent was void, because 
more than one patent could not be issued for the same invention. 
Again he showed that the transmitter had been in public use for 
more than two years before the use of the instrument in combination 
as a transmitter was applicd for. In the course of his remarks the 
counsel said that Berliner never invented anything (which brought 
forth an appreciative smile from Mr. Berliner). All that Berliner did 
was to make a simple readjustment of Reis’s invention. 

At the conclusion of the Government's presentation, Mr. Fish led 
for the defendant. He reviewed the history of the invention, declar- 
ing that Berliner tried to do what Bell did, but in another way. He 
paid high tribute to Berliner and then went on to show that the 
application was pushed in every way possible, and that it was to the 
interest of the Bell Company to have the patent issued at the earliest 
possible moment. He read from the record to show that the utmost 
diligence was used, but that official action was the course of delay 
in spite of every protest. Addressing himself to the 1880 and 1891 
patents he took the ground that they were for two separate and dis- 
tinct inventions. Justice White asked if the Blake transmitter was 
subservient to the Berliner patent, and was informed that 


it was. The first invention was that on the trans- 


mitter which he discovered would undulate the current of electricity 
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in the proper manner for the transmission of speech. Three months 
afterward he discovered that if an undulating current of electricity 
were passed through this instrument it would act as a receiver. The 
combination of a transmitter with the receiver was necessary to its 
action as a receiver, but the transmitter could be of any kind and 
was not necessarily identical with that of the patent. The drawing 
of the patent was merely diagrammatic, and the transmitter was not 
intended to be necessarily identical with the receiver. Berliner 
merely preferred that form of transmitter. 

Mr. Choate followed for the Bell Company. He defied the Govern- 
ment to show a single instance of fraud in intent or act on the part 
of the Bell Company. He argued how absurd it would be for the 
Bell Company to tell the United States officials how they should per- 
form their duties. All that was in their power to do was to protest 
against delay, which was done. He- then took the ground that the 
Government has no right to attack its own grant and in fact that it 
has less right to do so than has an individual. So far as it being the 
duty of the Bell Company to urge the Patent Office to issue the patent 
was concerned, it would be equally its duty to insist and urge the 
court to render its decision at once. This Supreme Court took 
14 months to give its decision in 1888 in the telephone cases and 
would the Government or anybody else call that fraudulent delay? 

Mr. Causten Browne closed for the Government. He confined 
himself strictly to the fraudulent delay count, and showed from the 
record that after Drawbaugh was read out of interference with 
Berliner by the decisions of the courts, the Bell Company took no 
action for over two years, during which time there could have been 
no hindrance to its issuance. 

The general impression concerning this suit is that the Bell Com- 
pany is strongly entrenched from the legal side of the case, and that 
the Government is on very weak ground. Whatever the decision ot 
the court, its effect will be far-reaching in consequence, and there 
remains for consideration these effects: First, If the patent is 
declared void. Second, If it is declared valid. 

First: If the patent is declared void then the broad right to enter 
the telephonic field is open to all, with only such restraint as minor 
patents, business competition and local franchise regulations shall re- 
strict. At once the market for every real improvement will be 
widened and increased activity in development may be reasonably 
expected, with a vast benefit to the public at large. The effect on 
the great telephone and telegraph corporations will be of great im- 
port, for there will at length be an adjustment of the conflicting in- 
terests of the Bell, Standard and Harrison Telephone Companies, as 
also those of the Bell Telephone, Western Union and Postal Tele- 
graph Companies. Without combination of these latter there will 
be a three-cornered fight for both telegraphic and telephonic busi- 
ness which in the end must prove disastrous to some degree to all 
concerned. 

Second : If the patent is declared valid, then the result will be 
still further reaching in every uncertainty. Let us at once discuss 
the legal strength of the Bell Company in such an event. Would tbe 
decision of the Supreme Court be final and give absolute guarantee 
tothe Bell Company of a monopoly until 1908? It would not, be- 
cause the decision wou'd merely declare the patent valid in so far as 
the counts of the suit are concerned, namely, fraud in its issue and 
identity of the patents of 1880 and 1891. The decision will touch 
upon no other ground. Can the patent be attacked on other ground, 
or rather is there other ground for successful attack? This is proba- 
bly one of the most difficult points to decide. In other words, is 
there any ground upon which to contest the patent stronger than 
that upon which the Government has based its suit? It cannot be 
based on the illegality of the issuance of the patent ; for it was 
abundantly shown during this trial that the Commissioner of Patents 
has absolute power to grant or withhold a patent for any cause and 
Again there is no ground in the fact that the 
Edison application of April 27, 1877, antedates Berliner’s of June 4, 
1877, because Berliner took a supplementary oath that he invented 
the microphone previous to June 2, 1877, and there is nothing to 
prevent his dating it at the time of the filing of his caveat or before. 
But may it not be good ground to show that the Bell Company has 
actually used and derived adequate benefit therefrom even before it 
received its patent, and therefore strive to have the Government set 
it aside because of public necessity by condemnation proceedings? 
Will not two recent English decisions point out the way to limit 
the Bell monopoly on somewhat similar grounds? I refer to the 
decision of the Judicial Committee of the Privy Council denying the 
prolongation of patent No. 4901 of 1882, on the ground that the said 
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patent had been <dequately rewarded, and also to the decision of the 
same committee refusing to extend the Hopkinson three-wire 
patent controlled by the Westinghouse Company, on the ground that 
such extension would benefit the company and not the inventor? 
Would it not be possible to defeat the continuance of the telephone 
monopoly by showing that such continuance would subject the con- 
stitutional patent clause in not promoting the arts and useful sci- 
ences ? Again, might not the fact that great interests of already vested 
capitalwould be annihilated, to the clear gain of the Bell Company if 
its monopoly continued, and that on the other hand the Bell invested 
interests would not be jeopardized ifits monopoly were abridged, be 
of some weight? Be all this as 1t may, on other than such ground 
there is no safe means of attack, and it would therefore be necessary 
to patiently await the expiration of the monopoly in 1908 for any 
relief. Moreover, in view of the cost of litigation, and the delays in- 
cident thereto, who would care to undertake the struggle, which could 
only end but a short time before the natural death of the monopoly, 
and besides be of no peculiar advantage to the combatant singly, 
but probably be of more benefit to the onlookers ? 

Now let the Bell monopoly be given a new lease of life and what 
shall be the outcome? First, suit after suit against every compet- 
ing telephone company, chief among which is probably the Harrison 
Telephone Company, of Chicago. This company has long been a 
thorn in the side of the Bell Company. While it is a fact that the 
Harrison Company fought the Bell Company with the latter's own 
witnesses and forced it to withdraw its suit for infringement of the 
Bell fifth claim, it, the Harrison Company, will learn now that it has 
uo disputable theory to attack, but an absolute fact—namely, the 
constant contact between electrodes. Sofar as the Western Union 
and Postal Companies are concerned, the Bell Company will be able 
to dictate terms and can pay off an old score ty entering the dispatch 
field with either telegraph or telephone. The safety to the telegraph 
companies will then rest in machine telegraphy or else in pooling 
issues, with the Bell Company surrendering the lion’s share. Inany 
event, the public will suffer in the future, as in the past, and be com- 
pelled to be satisfied with inferior instruments and service at extor- 
tionate rates. 

Can no relief be found in invention? So far as known to the scien- 
tific world there are but the two means of transmitting speech—the 
one by the magneto-transmitter, the other by the microphonic, with 
electrodes in constant contact. = 

The effect of declaring the Berliner patent valid will be so much 
further reaching that even were entirely different means possible, 
it would be difficult to interest capital to take hold of it, because of 
fear that some abstruse technicality would make it subservient to 
the Bell Company. In 1908 for what should we look but such a de- 
velopment of the Bell Company plant as to preclude any competition, 
for any competition would be at the mercy of just the same tactics as 
used by the Standard Oil Company to maintain its monopoly. 


The Hayti Cable Suit. 


On Saturday, Nov. 14, Judge Lacombe in the United States Cir- 
cuit Court heard the arguments on the motion for an injunction to 
restrain La Compagnie Francaise des Cables Telegraphiques, the 
United States & Hayti Telegraph & Cable Company, and the 
United States & Hayti Cable Company from carrying out an al- 
leged unlawful agreement having for its object the establishment of 
submarine cable termini upon the shores of the United States. 
U nitcd States District-Attorney Macfarlane and Elihu Root repre- 
sented the Government and Frederic R. Coudert and Col. Robert G. 
Ingersoll the defendants. 

Col. Ingersoll denied that there was a contract between the French 
Cable Company and the two United States and Hayti companies, 
and submitted affidavits from the companies to that effect. He 
declared that there was no conspiracy between the companies. 

‘“The complaint is an absurdity on its face,” said Mr. Coudert, 
‘for our rivals in business, who are trying to get a suitable bil! 
through Congress, claim that we are trying to monupolize commerce, 
when, as a fact, we are simply opening a new channel of commerce 
for the benefit of the country.” 

Mr. Root held that a general denial of the charges of conspiracy 
was not sufficient answer. A combination in which the French com- 
pany was the moving spirithad been shown. The Government had 
the right to prevent foreigners or their goods from entering the coun- 
try, and the laying of a cable was within Government jurisdiction. 

Judge Lacombe directed counsel to hand in their papers, and 
reserved decision. The facts in this case were told at considerable 
length in the issue of THe ELecrricaL Wor tp of Oct. ro last. 
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A Carbon Cell Without a Metal Electrode. 


BY C. J. REED. 


The article published in THe ELecrricaL WorLp of Nov. 7, 1896, 
under the above title and based on a communication received from 
Dr. D. Tommasi, contains many erroneous statements. The 
alleged chemical reactions are absurd. Dr. Tommasi’s theory of 
the reactions that take place in the cell he describes is based purely 
upon imagination, there being no foundation of fact to substan- 
tiate it. 

Dr. Tommasi falls into the common error (which the writer has 
frequently called attention to) of supposing that because a galvanic 
cell can be constructed having two carbon electrodes, the electrical 
energy must necessarily come from the consumption of one of the 
carbon electrodes. 

Galvanic cells having two carbon electrodes, both incorrodible, 
have long been known. The writer described such a cell, giv- 
ing a tolerably steady current and an E. M. F. of 1.84 volts, 
in THe Evectricat Wor tp of April 6, 1895, in the following words: 
‘* Two carbon electrodes, one in contact with a mixture of potassic 
permanganate (KMnO,) and dilute sulphric acid (H,SO,), the other 
in contact with a mixture of potassic sulphide (K.S) and sodium 
thiosulphate (Na,S,O;), the liquids being separated by a porous 
partition, givean E. M. F. of 1.84 volts.” 

The fundamental error which Dr. Tommasi, Dr. Coehn and nu- 
merous other doctors have fallen into is the supposition that the 
electrical energy of a galvanic cell necessarily comes from the oxi- 
dation of an electrode. It is remarkable that this fallacy, stimu- 
lated by the delusive hope of getting electrical energy ‘‘direct from 
carbon,” should entirely close the eyes of so many investigators to 
the actual chemical reactions that take place, and to the fact that 
whenever two. chemical reagents (electrolytes) capable of sponta- 
neous reaction upon each other are brought together, each being 
also in contact with the inert or incorrodible electric conductor, the 
arrangement constifutes a galvanic battery that will evolve electrical 
energy upon completing the electric circuit. 

The alleged reaction, 


C + 2H,O = CO, + 4H, 


or the decomposition of water by carbon with production of carbon 
dioxide and hydrogen, does not take place under any circumstances, 
and for the following reasons: (1) Such a reaction, instead of 
evolving energy, requires the absorption of 138 — 96 —42 thermal 
units, or 44 per cent. of the amount of energy contained in the 
carbon; (2) Neither water nor any other known solvent (solution) 
nor any knownchemical reagent has any effect whatever upon carbon 
atlow temperatures; (3) At high temperatures, far above the boiling 
point of water (at which temperatures only it is possible to supply 
the external heat necessary to effect the decomposition of water by 
carbon), the products of decomposition are carbon monoxide, CO, and 
hydrocarbons with, at most, only traces of hydrogen. 
The equation 
PbO, + 4H = Pb + 2H.0O, 


is equally absurd, inasmuch as there is no hydrogen present. 

The cell described by Dr. Tommasi consists essentially of two 
carbon electrodes surrounded by electrolytes in contact, one sur- 
rounded by lead peroxide enclosed in a porous cell or sack, which is 
placed with the other electrode in a solution of metallic chlorides. 
It is well known that lead peroxide in acid solutions oxidizes chlo- 
rides, bromides, iodides, cyanides, sulphides, sulphites, phosphites, 
hypophosphites, nitrites, oxalates, sulphocyanides and ferrocyanides, 
with the formation of a lead salt and liberation of chlorine, bromire, 
etc. Many similar reactions take place in neutral or alkaline solu- 
tions with the formation of plumbites and oxides of halogens, such 
as chlorates and hypochlorites. The reagents used by Dr. Tommasi 
in his cell account sufficiently therefore for the results. he obtained 
without resorting to the absurdity of decomposing water by a cold 
carbon rod. 


Standard Cells. 


For the information of ourreaders we wish to state that the article 
of Ayrton and Cooper referred to by Prof. Carhart in his contribution 
on ‘*Standard Cells,” published in the last issue of Tue ELecrricat 
Wor.p, was abstracted in THE ELectricaL Wor v's Digest in the 
issue of Oct. 17 last. The article of Mr. W. Hibbert, also referred to 
by Prof. Carhart, was abstracted in the Diges? of July 25 last, 
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Niagara Power Transmission Up to Date. 


BY FRANK C. PERKINS. 

I.—NiaGARA POWER FOR THE BUFFALO STREET RAILWAY. 
== 
IAGARA CATARACT electric 
power is delivered to the Buffalo 
Street Railway Company for 
operating the trolley cars in 
the City of Buffalo. The pres- 
ent plant has a capacity for 
8000 horse-power, and this 
power is generated by means 
of nine Lake Erie vertical 
engines and two Ball cross- 
compound horizontal engines. 
The present electrical equip- 
ment consists of three direct- 
connected generators’ of the 
Fe aal Yo 10-pole type generating 800 
a? oes kilowatts each at 100 
Six“four-pole generators are operated by belts, gener- 





revolutions. 
ating 200 kilowatts each at 425 revolutions. The six Edison bi-polars 
were the first machines installed, and each furnishes 200 kilowatts 
The new equipment consists of two rotary 
transformers delivering 400 kilowatts each at 500 revolutions. 

The overhead transmission line is installed from the Falls to the 
From this point the current is conducted 


at about 400 revolutions. 


city line of Buffalo. 


r 
C UW 
” RY D- 


Fic. 1.—Low TENSION 3-PHASE ALTER- 
NATING SWITCHBOARD, BUFFALO 
STREET RaILwAy Power House. 

Fic. 4.—Two Rotary TRANSFORMERS, BUFFALO 
STREET RatiLway Power House, BUFFALO. 


WITH CABLEs, 


through cable laid in underground conduits along the canal to the 
transformer house of the Buffalo Street Railway Company. The 
conduit has six ducts, and at present there are three high-tension 





Fic. 2.—ConpuctTor BRIDGE 
NIAGARA 
FAtis Power House, 
Fic. 5.—INTERIOR OF POWER 
House, NIAGARA FALLs. 
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cables laid. These three cables are each 350,000 circular mils cress 
section, and thoroughly insulated and tested with 80,000 volts poten- 
tial. They are rubber covered and braided, and have a lead sheath- 
ing throughout, 

These three cables have a capacity of 5000 horse-power at 11,000 
volts and double that capacity or 10,000 horse-power at 22,000 volts. 
It is the intention to operate with 11,000 volts to start with, and fin- 
ally it is expected that 22,000 volts will be used. Should this voltage 
be successful the six ducts will then hold cables capable of deliver- 
ing a total of 20,000 horse-power to the power station of the Buffalo 
Street Railway Company. ; 

The current is delivered to the Buffalo Street Railway Company 
by the Cataract Power & Conduit Company, which is to distribute 
the power in the City of Buffalo, having had transferred to it the 
franchise which was originally granted to the Niagara Power Company. 
The transmission line was erected by the Crosby-White Company and 
the conduit was furnished by the H. B. Camp Company, of Aultman, O., 

The high-tension switchboard is built of blue Vermont marble and 
was constructed by the General ElectricCompany. ‘The three high- 
tension mains enter the transformer house by the canal route through 
the underground conduit. They are high-tension mains and are 
carried overhead on the walls of the transformer house. They are 
supported by triple petticoat porcelain insulators tested to 50,000 
volts. Three Wood lightning arresters are used in the transformer 
house and are placed in the corner at the right on entering. 

The static transformers are placed in position in the transformer 
house by means of a special crane erected in the building for this 
purpose. The low-tension cables are installed below, and 





Fic. 3.—StTatic TRANSFORMERS, 11,000 VOLTs, 
NIAGARA FALLs. 


Fic. 6.—TRANSMISSION LINE. ‘TRANSFORMER HOUSE IN 


BACKGROUND. 
the high-tension cables above, the transformers. The 
low-tension cables from the static transformers to the rotary 
transformer switchboard consist of six rubber-covered cables 
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of 600,000 circular mils each. They are supported on porcelain insu- 
lators fastened with iron straps and all insulation is looked after as 
though the wires were bare. ‘The static transformers are three in 
number, and each have a capacity of 354 horse-power. ‘The effict- 
ency of :these‘stationary transformers 1s 98 per cent., and the weight 
is three and a half tons. The high-tension wires to the transformers 
are to conduct the current at first at 11,000 volts pressure and later 
to be increased to 22,000 volts potential. The low-tension wires will 
receive the current from the stationary transformers at 500 volts, 
and at this pressure is transformed from an alternating current to a 
direct current at the rotary transformers. The three static trans- 
formers are each 6 feet 9 inches high, 3 feet 6 inches square at the 
top and 4 feet square at the bottom. 

The temperature of the transformers must not exceed 40 degrees 
C., and to attain this condition blowers are used to force an air 
draft through them. The platform of wood on which the transform- 
ers are mounted is made air-tight, except under the transformers, 
where the air passes up through the iron cores. Dampers are pro- 
vided to control the circulation of.air. A 60-inch blower is used for 
this work, the power being supplied by a 2-hp motor operated by a 
direct current of 500 volts. 

The low-tension switchboard receives the current from the static 
transformers at 500 volts potential. ‘Two sets of three switches each 
are used for closing the circuits to the three-phase alternating motor 
end of the rotary transformers. Two Thomson alternating amme- 
ters are used to indicate the current reading up to 1000 amperes 
received from the rotary transformers. The field rheostats are 
placed under the floor, and are controlled by wheels on either side of 
the switchboard. 

The rotary transformers were constructed by the General Electric 
Company, and each has a capacity of 4oo kilowatts. The speed of 
these machines is 500 revolutions per minute. They are of the six- 
pole type, and receive the three-phase alternating current at 500 volts, 
transforming it to direct current of 500 volts. They are compound 
wound, have automatic bearings and six sets of carbon brushes on 
the direct-current side and three sets of copper brushes on three ring 
collectors of the three-phase motor end. The rotary transformers 
are started by means of ‘the direct-current of 500 volts, the special 
starting resistance being placed below the floor. The direct-current 
side is used as a motor on starting and when up to speed, the three- 
phase current is thrown on and the direct current is switched off. 

The low-tension cables carrying the 500-volt direct current to the 
feeder switchboard are four in number. Each cable has 750,000 
circular mils cross-section and consists of stranded copper wire 
with rubber insulation and braided, and is mounted on porcelain in- 
sulators. These cables may be switched in multiple with any set of 
feeder circuits in the City of Buffalo or in multiple with any of the 
generators in the power house. 

At present there are three; generators installed and in operation. 
Each machine has a capacity of 5000 horse-power at 2000 volts 
potential. The speed of these machines is 250 revolutions per 
minute. They generate a two-phase alternating current which is 
transformed into a three-phase alternating current by static trans- 
formers in the white stone building across the conductor bridge. 

Seven more generators of 5000 horse-power, each at the same 
potential, are now being prepared. Two exciters of 300 horse-power 
each are also. being made. The exciters will generate a direct cur- 
rent at 250 volts potential and will excite the fields of the large 
machines. 

The present large generators have their fields excited by a ‘‘ Ko- 
dak” direct-connected, generator plant at the water-works. This 
machine is’ 250-volt multfpolar direct-current machine. 

Three railway rotary transformers are installed in the power house 
near the entrance. Each has a capacity of 650 horse-power and 
receives alternating two-phase current from the generators at 2000 
volts, delivering the current to the Buffalo & Niagara Falls Street 
Railway Company, Whirlpool Rapids line and the Main Street line 
in Niagara Falls at 575 volts to 600 volts direct current, the cars on 
all these lines being operated by Niagara current. These rotary 
transformers are of the six-pole type and operate at a speed of 420 
revolutions per minute. Two of these are of Westinghouse con- 
struction and the third was built by the General Electric Company. 
Each machine has its own switchboard. 

The static step-up transformers in the transformer house of the 
Niagara Falls Power Company are installed above the ground, 
a space being left so that air may be circulated through the trans- 
formers for the purpose of keeping them cool, Each transformer 
has a capacity of 1250 horse-power, and the efficiency of the same 
is very high, being over 98 per cent. 
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Synchronous [Motor as Compensator in Alternating-Current 
Distributions. 


BY ERNST ]. BERG. 


Inlaying out an alternating-current transmission it is not only 
necessary to know the amount of power to be used, the loss in the 
distribution and the voltage at the receiving end of the line, but also 
the phase relation between current and E. M. F. in the receiving 
circuit. 

The energy loss in the line is inversely proportional to the square 
“-* 
cos*¢ 

¢ is the power factor of the receiving circuit and C the current in 
the line. 

The compounding of the generator is also greatly affected by the 
condition of the receiving circuit and can be positive or negative 
with the same line and power supplied, depending upon whether 
the load has positive or negative reactance, in other words, whether 
the load is inductive; that is, consumés a current behind the E. M. F. 
or a current ahead of the E. M. F. As instance of the first kind of 
load we have induction motors, transformers, etc.; of the second 
kind, condensers, synchronous motors with higher counter E. M. F. 
than impressed, etc. 

We will in this article show bow these losses and the compounding 
of the generator are affected by using a synchronous motor as com- 
pensator in an alternating-current system, discuss the general effect 
of synchronous motors at various power factors of the load, and the 
most suitable size of synchronous motor to be used and the gain 
made thereby. 

First : With limited current capacity of the generator, it is to be 
determined how much the load at the receiving end can be increased, 
and what is the most economical size of synchronous motor in this 
case, and the increase in power and saving derived by installing the 
synchronous motor. 

Second: When the load of the receiving circuit is constant and 
thus the gain in using a synchronous motor represented by reduced 
C?R lossin the line, when this reduction is large enough to warrant 
the buying of the synchronous motor, the best capacity of the motor 
and the gain. 

Third and fourth: When a distribution is planned and the reduc- 
tion of current in the line only and in the line and generator by the 
use of a synchronous motor is large enough to decrease the amount 
of copper in line and line and generator respectively, so as to make 
it more economical to buy the motor, what is the best capacity of 
motor and what is the saving? 

The synchronous motor should be running light so that practically 
all current is 90 degrees ahead of the E. M. F. In reality, however, 
the lead will be somewhat less, say 85 degrees, on account of the 
energy current necessary to overcome the internal losses of the 
synchronous motor. 

To enable us to give more uniform equations we will in the follow- 
ing express the cost of generator, synchronous motor and line in 





of the power factor; that is, is proportional to where cos 


cost per watt. 

To facilitate the determination of the cost per watt of line we 
have constructed Fig. 1, which gives the cost of line copper per mile 
distance between generator and receiver circuit at various per cents. 
loss of energy received at the end of the line at various voltages and 
power factors, under the assumption that the cost of copper is 12 
cents per pound. 

The cost at any power factor is obtained by multiplying the cost 

I 
at non-inductive load by The cost is inversely propor- 
cos? @ 
tional to the square of the E. M. F. and the distance of line for the 
same loss and is inversely proportional to te loss. 

These curves are calculated for the single-phase system. 
three-phase system and the same voltage between the lines, the cost 
is 75 per cent. that of the single-phase system ; for two-phase the 
cost is the same as for single-phase. 

Before entering into the discussion of the action of the synchron- 
ous motor we will, in Fig. 2, give a diagram showing how the yen- 
erator voltage—that is, the compounding—is affected by the condi- 
tion of the receiving circuit. 

Let vy = resistance of line. 

§ = reactance of line. 
uw = impedance of line. 


Fora 


tan ¢o=S5 


r 
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@ = angle between current and E. M. F, in receiving 
circuit, that is, cos ¢ = power factor of receiving 
circuit. 

£.= voltage at receiving end of line. 
¢ = total current at receiving end of line. 
‘The construction of this diagram isas follows: 
The line O C represents the direction of the current andO £ the 


CENTS PER WATT. 


28 
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1.—Cost oF Ling Copper IN CENTS PER Watts Loss at DIr- 
FERENT VOLTAGES, WITH ONE MILE DIsTANCE BETWEEN POWER- 
STATION AND RECEIVER CIRCUIT. 


Fic. 


E. M. F. at the receiving end and ahead of the current; O Can 
angle ¢ whose cosine equals the power factor of receiving circuit. 

O Ris the E. M. F. consumed by the resistance of the line and is 
thus in phase and in same direction as the current. 

.O S, the E. M. F. consumed by the reactance of the line, is go 
degrees ahead of the current, since the E. M. F. of self-induction is 
go degrees behind the current; the E. M. F. consumed by the impe- 
dance of the line is therefore O U, the resultant of O Rand O S. 

We have thus the E. M. F. O £, which is consumed in the load, 
and the E. M. F. O U, which is consumed in the line. 

The generator voltage O /, must thus be the resultant of these 
E. M. Fs. 

The algebraic expression of this line is £,, equalsthe generator 
voltage 


VC + E+ 20¢Uu E cos (o—¢9). (A) 


Fic. 2.—E. M. F. DriAGRAM OF TRANSMISSION LINE. 


¢ is positive for lagging current and negative for leading 
currents, 
E, 
The compounding = —-. 
kL 
output at receiving end 


output + C*r in line 








Efficiency = 





CURRENT. 
M. F. for any 


I.—LINE SUPPLIED WITH CONSTANT 


From equation (A) we can get the generator E. 
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terminal E. M. F. and any power factor of the load. Fig. 3 gives 
the load for any generator voltage corresponding to constant 
receiving voltage at any power factor for a circuit of following 
constants : 

¢ = 200 amp. 

Yr =.52 ohm. 

5 = 1.45 ohms. 

£ = 1000 volts. 

The loci here all come on the periphery of a circle, having its cen- 
tre displaced in the direction of the impedance a distance equal to 
the impedance of the line. The analytical expression for this circle 
is: (x — r)*+(y —s)*=E£*, and the corresponding expression for the 
fundamental circle is 2°+y'=£°. 

It is interesting to see that when the power factor of the load 
equals that of the line 7, that is at 70 degrees lag, or at a power fac- 
tor of the load corresponding to about 34 per cent., the drop in the 
line is the same as the impedance voltage of the line, for any power 
factor less than 34 per cent. the drop is less, and is for instance at 
non-inductive receiving circuit not quite one half of the impedance 
voltage. 

With leading current in the receiving circuit, the drop in the line 
decreases, and for instance at 99 per cent. power factor (leading) 
the drop in the line is the same as the ohmic drop. At about 30 
degrees lead, or 87 per cent. power factor, the generator voltage is 
equal to the voltage at the receiving end of the line, and the drop 
zero. With still more leading current the drop decreases and reaches 
a minimum at tro degrees lead, when the generator voltage is so 
much smaller than the receiving end voltage as the impedance drop 
in the line; or in other words, when the receiving end voltage-gener- 
ator voltage + impedance drop. 

But 110 degrees lead means that the current is flowing against the 
E. M. F., which is not possible, therefore 110 degrees lead means 





Fic. 3.—E. M. F. DiaGRAM oF ‘TRANSMISSION LINE aT CoONSTANT- 
CURRENT AND VARYING POWER FACTOR OF RECEIVING CiRCcUIT. 


that the generator has become the load, and that the power is sup- 
plied from the receiving end. 

With a non-inductive or positive inductive load the drop is always 
positive; that is, the generator voltage is higher than the voltage of 
the receiving end, and as a rule the dropin the line is larger than 
the ohmic drop but smaller than the impedance drop. ° 

The efficiency of the system is of course largely dependent upon 
the power factor of the load since with the increase of lagging cur- 
rent the energy current for the same total current decreases. 

In Fig. 4 is given an efficiency curve of a system of the same con- 
stants as are given above. Fhe maximum efficiency occurs when 
all lagging currents are neutralized, that is at about 95.5 degrees 
power factor (leading current). It decreases comparatively slowly 
for power factors between 1oo per cent. and 85 per cent., but drops 
then rather suddenly. 

The same figure shows further efficiency curves of the same 
system when a 50-kw, 100-kw of 150-kw synchronous motor is run- 
ning as compensator at the receiving end. With a 50-kw synchron- 
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ous motor the efficiency with a 75 per cent. power factor is, as seen, 
raised from 88 per cent. to gt per cent. With still lower power fac- 
100 Bit tes 4 . 
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tors the gain is still larger, as 1s also the gain with increasing size of 
synchronous motor. Up to a certain limit, however, when the lead- 
ing current is in excess of the lagging current the energy current for 
the same maximum current is decreased. 

The compounding of the generator is, as stated above, also greatly 
dependent upon the phase relations of the receiving circuit. 

In Fig. 5 is given the compounding of the generator in a plant 
with the same constants as has been used in the previous examples. 

With a non-inductive load the compounding is, asseen, 1.14 ; thatis, 
the generator voltage is 14 per cent. higher than the voitage at the 
receiving end. With a 75 per cent. power factor, which may be the 
power factor in a plant having a number of induction motors running 
at light load, the compounding is 1.28 or twice as high with the non- 
inductive load. 

Running a50-kw synchronous motor as compensator in the receiv- 
ing circuit, the compounding with non-inductive load is decreased to 
5 per cent.,and with 75 percent. power factor to 24 percent. As 
we see, with such a low power factor of the receiving circuit a syn- 
chronous motor of only 50-kw capacity does not materially help the 
compounding. Installing, however, for instance a 150-kw syn- 
chronous motor on non-inductive load it will be necessary to largely 
reduce the genevator voltage, the compounding being .82, or in other 
words the generator voltage has to be reduced 18 per cent., whereas 
with a 75 per cent. power factor load the compounding is only Io 
per cent. 

Zach power 
capacity. 

We will now proceed to show how the most suitable size of syn- 
chronous motor can be found, and how much the efficiency, com- 
pounding and saving will be, assuming, as stated above, that the 
total current over the line is limited, and that the increased energy 
transmitted, due to the use of the synchronous motor, can be sold. 

With any power factor the following relations exist between 
energy current, wattless current and total current : 

Total current = c. 


factor has its most suitable ‘synchronous motor 


Energy current = ¢ cos 9. 
Wattless current = ¢ sin ¢. 
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Pic. 5.—CoMPOUNDING OF GENERATOR FEEDING 200 AMPERES OVER 
INDUCTIVE TRANSMISSION LINE, AT VARIOUS POWER FAcTorRs OF 
RECEIVING CiRCUIT, WITHOUT AND WITH SYNCHRONOUS MOTOR. 


Fig. 6 gives graphically these relations : 
OE represents the phase of the E. M. F. at the receiving end ; 
consequently O A is the energy component of the current, the watt- 
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less component is in quadrature to the current, and is represented in 
the diagram by A B. 

The synchronous motor current is also wattless, but it is go degrees 
ahead of the E. M. F. when the wattless current due to inductive 
load is go degrees behind the E. M. F.; consequently these two cur- 
rents are in opposition, and the.total wattless current in the system 
is the difference between these. 

We have thus, if c, = synchronous motor current 

¢ = total current. 

Wattless current after compensation c sin 6 — ¢,, consequently the 
energy current = / c? — (c sin ¢é— ¢, and the gain in watts by 
using the synchronous motor is E W 2 — (¢ sing — ¢,)?— c Ecos ¢. 

If £ = cost incents per watt of synchronous motor 

k, = cost of power per watt per year. 
p = per cent. desired on investment of synchronous motor. 

The gain due to the increased energy current in the receiving 
circuit 

=k, E[ Yc —csiné—c,)* —c cos 9]. 
Interest on investment of synchronous motor = f / ¢, &. 
dition of maximum economy is represented by the 
equation: 
ky EV @— (csing—c, )?—ccos¢] — pke, E (B) 


for a maximum, or 


The cen- 
following 


; cpk 

é—, scan $—~ 
v Ry % + 7 Re (B) 

If a synchronous motor with the current capacity c,, that is with 
watts capacity c: £, is installed in the receiving circuit, we thus get 
the best economy. 

The saving 1s found by substituting this value of C, in equation 
(B), thus ; 


cE ss p k 
Too | = =—— k, cos ¢— pk (sin ¢ —— ———- | 
wW/ kit + p* kh? VY kt +p? k? 
This being the net profit when the percentage on the investment 
of synchronous motor is paid. Fig. 7 is a curve constructed from 
equation (C) ; the ordinate gives. the power factor of the load, the 
abscissee the most economical synchronous motor capacity (con- 
stants same as above), and # = 2 tT ot : 
cents, 4,==3 cents, f = }} 3 ‘3 


.*. 


S= 








10° 
As seen, it would not pay to put 
in any synchronous motor for power 


3200) 160 
factors between roo per cent. and 99 awn} 150 
per cent., but with an 80 per cent. 00) 140 
power factor, the most economical —_ [2»0/» 


synchronous motor has a capacity of 
105 kilowatts, and the saving is 
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ITY For VARIOUS Power FaAc- 
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The power factor in the new system is expressed by the equation : 
cos $, = Y/Y C*—(¢ sing — C.¥ = J ctkh, *—kk, pccos ¢ 
Cc oo eee te: 
and is unity for cos ¢ = 0, that is, an absolutely inductive load; with 
increasing power factor of the load, the power factor of the new sys- 
tem decreases slightly, but remains practically throughout the 
whole range at 100 per cent., that is if compensation is made in the 
most economical way. 
In the example given above the new power factor will be about 
99.9 per cent. 
(To be continued.) 





Lord Kelvin. 





We learn from our English contemporaries that Lord Kelvin 
has for some time past been suffering from neuralgia in the head, 
but is now much better. 
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On the Adoption of a Universal Standard for Rating Railway 
Apparatus. 


BY WM. BAXTER, JR. 


In a paper read before the New York Street Railway Associa- 
tion’s convention at Binghamton, Sept. 8, 1896, Mr. W. J. Clark 
strongly advocated the adoption of some uniform system for rating 
the capacity of railway apparatus. This suggestion is undoubtedly 
a good one, and if acted upon would not only prove a benefit to the 
railway companies, but would also tend to bring about an improve- 
ment in the apparatus, or at least to weed out that which is inferior, 
which under present conditions can obtain as high a position in the 
estimation of users as the best, providing its fine points are pre- 
sented by men possessed of sufficient tact and persuasive powers. 
The suggestion is not altogether new; in fact it has been advocated 
to a considerable extent during the last two or three years, and 
considering its value, it is strange that it has not been acted upon. 

There are many men who are so radical in their views that they 
cannot bring themselves to a realization of the fact that a thing that 
is good in moderation may be very injurious if carried to extremes. 
Some such men have got hold of this idea, and have jumped to the 
conclusion that a standard of design, and size should also be 
adopted. The argument advanced in;favor of this last proposition is 
that it is the practice on steam roads, and that what is the best for 
them is also the best for electric roads, This conclusion is not sound, 
however, for the conditions are not the same in both cases. The 
rolling stock of steam roads must be interchangeable in many of its 
parts, owing to the fact that it is not used exclusively on the road to 
which it belongs. Almost any freight train seen on any road will 
be found to be made up of cars belonging to half a dozen or 
more roads, and unless these cars are alike as to gauge, height of 
bumpers, air brake couplings, etc., they can not be so used. Since 
interchangeability is necessary in these particulars, it is desirable 
that it be extended to other parts, as the couplings for example, 
hence the adoption of standard designs in steam railways 
is advantageous. The conditions on electric railways are 
different; there is very little interchanging of rolling stock, except 
locally, and even if there were it would not render uniformity of design 
necessary because the cars run separately and notin trains. There 
is nothing, therefore, to be gained by reducing the design to a 
standard and, as such a procedure might result in a positive injury, 
it should not be adopted. If the engineers of the future were com- 
pelled to work along certain defined lines they would be considera- 
bly hampered and their productions might not be of as much value 
as they would if they were left free to depart from present practice, 
if in their judgment something could be gained by so doing. If we 
knew that we were now on the right track and that any departure 
from it would only result in a retrogression we would not jeopardize 
future interests by the adoption of standard designs that would con- 
fine the improvements that are to come to a certain line; but we 
have no such knowledge, and in the absence of positive assurance 
we should throw the gates wide open, so as to give the genius of 
coming engineers full sway. 

In the adoption of standards for determining the capacity of the 
apparatus the conditions are very different. For each manufacturer 
to measure his product by his own standard is about as satisfactory 
as it would be for each grocer to adopt weights and measures of his 
own. Under such conditions the quart of one dealer might not be 
any larger than the pint of another, and the only guide the purchaser 
would have as to what he was getting for his money would be his 
own judgment, and unless he were an expert in such matters his 
judgment would be of very little value. 

In regard to the smaller accessories, such as line furnishings, 
switches, etc., standards are not so necessary, because, generally, the 
appearance of these will indicate whether those of one make are 
larger or smaller than those of another. It is in connection with 
motors and generators that standards are the most necessary. ‘The 
most difficult part of the problem, however, is the determination of 
suitable standards, and this is particularly so with respect to the 
generators. It is very true that standards of capacity could be 
agreed upon that would be fair to all, manufacturers and users alike, 
but they would be of such a character that only an expert could de- 
termine whether any given machine fulfilled them or not. This, 
however, could not be regarded as satisfactory, for what is wanted is 
some means whereby the relative capacities can be determined with- 
out the aid of expert knowledge, or at least only so much of it as 
would be necessary to be able to judge by a general inspection. To 
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be more plain, what is meant by the foregoing is that the standard 
should be such that the capacity of a machine could be determined 
without having recourse to an elaborate test. 

Perhaps as simple a standard as any would be to limit the rise in 
temperature occasioned by a run at full load for a given time, but, 
inasmuch as the purchaser has a right to know what the efficiency is» 
as well as the capacity, this test alone would not meet the require- 
ments, and it should be supplemented by a further limitation as to 
the C Rloss, The two conditions would come very near to deter- 
mining the efficiency and capacity of a generator, for the friction 
loss in machines of the same capacity would be very nearly the same, 
and the heating in connection with the loss due to internal resistance 
would indicate very closely all the electrical losses, The rise in 
temperature alone would not be conclusive, since this would be con- 
siderably modified by the relative amount of radiating surface, and 
a machine of comparatively low efficiency could make a very good 
showing in this respect if its design were such as to give a large sur- 
face. The internal resistance, although not a positive indication of 
the electrical losses, is sufficiently near to it, as a rule, to serve as a 
guide. 

There should also be a fixed velocity at which the output is meas- 
ured, if not the manufacturers who adopt the highest speed would 
have an advantage. It would not follow from this that all makers 
would be compelled to conform to a standard speed for each size 
generator; in fact, it may be justly regarded as doubtful whether 
such arestriction would be wise, but the capacity of any machine 
should be taken at that which it would have at the standard veloc- 
ity. No doubt those who speed their machines higher than the aver- 
age would object to this, but there would be no fairness in allowing 
difference in velocity to pass unnoticed. If one manufacturer runs 
a generator at 500 revolutions, and obtains an output of 250 kilo- 
watts, and another builds a machine that is substantially a counter- 
part of it, and obtains 300 kilowatts by increasing the velocity to 600 
revolutions, it would not be just, either to the buyersor the sellers, to 
give him the benefit of this increase in speed. If this advantage 
were permitted it is very probable that it would result in gradually 
increasing the velocity of generators of all makes, for the slow speed 
man, seeing that he was placed at a disadvantage, would run the 
velocity up from s00to 650, and possibly higher, and ina short time 
the high speed man would go a hundred or more turns ahead of him. 
This increase of velocity, if not carried beyond allreason, would not 
have any serious effects, in so far as belted generators are con- 
cerned, but it would be very detrimental to the direct-connected 
machines, since it would increase the steam engine velocity to a 
point where deterioration would be very great. All things consid- 
ered, it would seem that it would be to the best interest of manufac- 
turers as well as users, to determine the capacity with reference to a 
standard velocity {and rise in temperature, after a run of, say, two 
or three hours at full load, and the efficiency, by the increase in tem- 
perature, and the C *¥ loss. 

With regard to motors, the adoption of standards of measurement 
is of more importance than with generators, since it would not only 
enable purchasers to determine whether they were getting the full 
value for their money, but also whether the motors were suited to 
their requirements or not. ‘The present custom of rating these 
machines by the horse-power is very misleading, and really means 
nothing, for, as every engineer knows, the power is dep adent 
upon the speed, and therefore the same size motor may be made of 
25 or 100 horse-power by simply changing the size of wire and the 
number of turns to suit each case. 

In the early days of electric railways the terms used to designate 
motors were 10 and 15 horse-power. Soon some of the makers who 
believed that their machines would pull a little more than those of 
other makes, dropped the 10 horse-power and added 20 in its place. 
Others followed this example by dropping the 15 and adding 2s, 
and so the capacity by which the motors are designated changed, 
until now, all the standard street railway equipments are either 25 
or 30 horse-power, but the loads carried up the grades are not 
greater than they were when the term 15 horse-power was used, 
and there is not much difference in the speed; in fact tbe actual 
capacity is little if any more than in the start. 

Previous to a comparatively recent date, very little thought was 
given to the question of speed; the all important consideration then 
was the reliability of the apparatus, and motors that could be kept 
on the track most of the time, and had to make only an occasional 
visit to the repair shop, were regarded as the best for any road, 
whether city, suburban or interurban. At the present time, how- 
ever, most railroad managers are aware of the fact that for lines 
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running from one town to another, especially if they parallel steam 
roads, higher speed is desired than for city work. It is also realized 
that for level roads lighter equipments are required than where there 
are heavy grades, hence a demand is beginning to be created for 
motors of different capacities, so that equipments may be selected 
that are more nearly adapted to the requirements of any particular 
case. On this account it is exceedingly desirable that some standard 
for determining the capacity of motors should be adopted, and it 
should be of such a character as to enable purchasers to decide 
whether any apparatus offered is the best adapted to their case. The 
only really effectual way of accomplishing this 1s to give a descrip- 
tion of the performance of the motors. This would probably be ob- 
jected to as too lengthy a process by those who consider that the 
whole story should be told in two or three words, but any one who 
will give the matter a second thought, will see that it is about as 
difficult to describe the performance of a motor in two words 
as it is to tell all about a horse with equal brevity. What 
the railroad manager desires to know about the motors is, how 
fast they will run the car on a level track with an average load 
and what the current consumption will be under these conditions; 
also how steep a grade can be mounted with a maximum load and at 
what speed, and with what current, and for how long a time can 
this effort be kept up without overheating the motors. He will also 
want to know how great an effort can be put forth for a short time—say 
one or two minutes, so that he may judge of the ability to overcome 
extraordinary obstacles. Since these are the points that interest the 
railroad man, why is it not the best plan to give the full information? 
This could be done, and in such a way as to establish a sys.em of 
standards by which the capacity of the motors of all makes could be 
determined. As an illustration, suppose it were ascertained by 
actual tests, which can be easily made, that the horizontal effort 
required to move a car on level track with an average load is say 
200 pounds, and that to run upa 5 per cent. grade with a load of 
100 passengers requires 1500 pounds’ horizontal effort, then we could 
describe an equipment as follows: Horizontal effort of 200 pounds 
at 22 miles per hour, with 25 amperes; horizontal effort of 1500 
pounds for 10 minutes at 10 miles per hour, with 75 amperes; maxi- 
mum effort for two minutes 3000 pounds, with 120 amperes. 

The above could be abbreviated if desired by dropping the words 
and enclosing in brackets the numbers that go together (200..22.. 
25) (1500..10..75) (3000..120). If the equipments of different 
capacities were designated in this way, and all the manufacturers 
conformed to the standard, railroad men would be able to decide, 
not only which size suited them the best, but also as to the relative 
efficiency of the different machines. Manufacturers whose ma- 
chines are of low efficiency would undoubtedly object to giving the 
current consumption, and on that account perhaps it would be just 
as well to drop that part of the information, but even with this omis- 
sion the data would be sufficient to show what size motors were 
best adapted to any given case, and also to judge the relative capac- 
ity of equipments of different manufacturers. 

Since the efforts required on a level and on a5 per cent. grade 
could be understood to be a fixed amount (say, 200 and 1500 pounds), 
it would be sufficient to give the corresponding speeds and currents, 
and add to this the maximum effort, thus: (22—25) (lo—10—75) 
(3000—120), the first ro, in the second brackets, standing for the 
time the car would run at to miles. 

This plan is not without precedent ; hydraulic elevators are desig- 
nated as capable of lifting a load of somany pounds at a speed of so 
many feet, with a pressure in the tank of so many pounds. 


The American Street Railway Association. 


Mr. T. C. Penington, secretary and treasurer of the American 
Street Railway Association, is sending out a circular letter to the 
electric railway fraternity which indicates that the present Execu- 
tive Committee of the association is a live one and proposes to make 
every endeavor to make the next meeting successful. Following is 
a copy of the letter: 

‘“The Executive Committee requests that you will kindly suggest 
topics upon which you consider it would be desirable to have 
papers written and presented at the sixteenth annual meeting 
of the association. We should also be glad to receive any sug- 
gestions as to whom should be assigned the duty of preparing such 
papers. 

‘‘This matter will be considered by the Executive Committee at a 
meeting to be held in the very near future,‘and I should be very 
glad to receive your suggestions at an early date.” 
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Telephone Repeaters or Relays, and Repeating Systems—Il. 





BY THOMAS D. LOCKWOOD. 
(Continued from page 597.) 

Next in order, and still about the same time, comes the arrange- 
ment described by Prof. Rood in Amer. Jour. of Science and 
Arts, and transcribed by the London Electrician of Aug. 3, 1878, 
(p. 122). This is really the same thing as the Houston and Thom- 
son device, and is noted mainly to emphasize the already pointed-out 
obviousness of the idea as considered apart from structural char- 
acteristics. Prof. Rood, however, pertinently remarks: ‘‘ For a re- 
lay to be efficient it is of course necessary that it should increase 
the loudness of the sounds, so as to allow for electrical re-transmis- 
sion to a more distant station.” This remark is the first sign of ap- 
preciation we see of one of the great difficulties standing in tke 
way of a commercial telephone repeater, but the suggestions which 
follow, as to how the required increase in loudness is to be obtained, 
are now known to be ineffectual. 

To round off the record it is necessary to refer to one more of the 
early examples of relay work, but this cannot be left out since it 
recapitulates all of the several elements which go to make up a one- 
way repeater. 

It is the repeater patented to Mr. Edison, March 27, 
274,577), On an application for patent filed originally Nov. 
(Case No. 159). 

That part of the drawing which illustrates the repeater is copied 
in Fig. 5 herewith. 

It shows a telephone magnet in one circuit, provided, however, 
not with a diaphragm, but with a spring-adjusted armature. This 
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armature carries a plate which presses lightly under the irifluence 
of the spring on one side of a carbon button which is in the local 
circuit of a battery with the primary winding of an induction coil, 
whose secondary isin asecond main circuit which may lead to 
another station. ; 

These features are the subject of the third claim of the patent, 
which is for: 

; ‘‘The combination, with a diaphragm, of an electromagnet in one 
circuit acting to vibrate such diaphragm, a tension regulator in 
another circuit acted upon by such diaphragm, and a yielding- 
pressure device to apply an initial pressure to the tension regulator 
substantially as set forth.” 

In operation the telephone magnet exercises a varying attraction 
upon its armature, and thus varies the pressure exerted upon the 
carbon button by the spring; this brings about changes in ‘the re- 
sistance and consequently in the current of the induction-coil pri- 
mary, and the latter develop currents inductively in the induction- 
coil secondary, and the second circuit in which it is connected, 

This repeater was patented in England, Dec. 16, 1879 (No. 5140). 

This patent represented for several years the highest point of in- 
vention in one-way transmission telephone repeaters and relays and 
for this reason, though both before and for three years thereafter, 
27 United States patents were taken out, but since they were mainly 
for variations in form we need not waste upon them any special 
consideration. 

The only one of the 27 which differs in any important particular 
from the early examples which have been mentioned is No. 247,631, 
granted Sept. 27, 1881, to E. T. Gilliland, which does not pretend to 
deal with principles but shows for the first time a two-way or recip- 
rocally operating repeater. 

Two long lines are shown which may each transmit into the 
other at an intermediate station where their approximated ends 
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centre. Each line coming into this station passes first through one 
electromagnet of an automatic electromagnetic switch which con- 
trols the local circuits of the station, then through the secondary of 
an induction coil, and finally to earth or return through an electro- 
magnet, which takes the place of the receiving telephone in an 
ordinary installation and which is arranged to act upon the dia- 
phragm of a battery transmitter controlling the induction coil of the 
other line by being connected with its battery in the primary of 
such coil. 

The automatic switch consists of an armature mounted between 
two electromagnets, the magnet on one side of it being in the cir- 
cuit of one of the lines, and that on the other side being in the cir- 
cuit of the other line. When the armature is attracted to one side, 
it closes the local transmitter and primary circuit of the line on that 
side, and thus enables such line work to repeat into the other, and 
vice versa. Either line can work this switch from its distant sta- 
tion by sending a strong battery current over its own line. 

In 1884 the question of relaying or repeating telephonic messages 
appears tohave been taken up again by Mr. Edison, and this time 
he seems to have determined for himself that no repeater was wor- 
thy of the name, or was deserving of serious consideration, unless it 
was reciprocally operative ; that is to say, one whereby each of the 
two lines concerned can at will repeat into the other, and this with- 
out any preliminary switching at the repeating station. 

He applied for a patent on an apparatus embodying the reciprocal 
and automatic principle, Dec. 15, 1884, which eventuated in Patent 
No. 340,707, April 27, 1886, entitled ‘‘ Telephonic Repeater.” 

The characteristic features of this patent are well delineated in 
the diagram Fig. 6. 

In this diagram Z, 72 are the two main circuits extending from 
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stations X to Y respectively, both to the repeating station 7 At 
stations X and Y is the usual sub-station outfit. 

The repeater comprises an induction coil, /, having two fine wire 
primary windings, 3and 4, and a secondary winding, 5, also of a con- 
siderable number of turns ; an ordinary transmitter induction coil 7 
with the usual fine wire secondary s and a course wire primary 7; 
a receiving magnet J/ representing the usual receiving telephone ; a 
transmitter associated with the armature ordiaphragm of the said 
magnet to be operated thereby ; the transmitter and primary / be- 
ing in a local circuit as usual with a battery 6. These are connected 
up asshown. The two primaries of coil / have one of their ends 
united with the two main lines respectively, and their other ends 
both connected with the same earth wire £, so that we may say, 
if we please, that the two lines are united through the two prima- 
ries in series, with a ground connection at the middle point. The 
secondary of the transmitter coil / is connected in the earth wire, 
and the primary of / is connected with the magnet of the receiver 
in a second local circuit. 

The objects to be achieved by this relay organism are well set 
forth by the patent specification in the following language : ‘‘ The 
object . . . is to produce a telephone repeater for relaying tele- 
phone undulations /rom ezther of two lines to the other, which will 
operate without the use of switches for changing the line and local 
apparatus, and will at the same time produce clear articulation, free 
from the confusion produced by the reciprocal action of the repeat- 
ing instruments. 

‘‘A further object is to produce an arrangement whereby a single 
combined receiver and transmitter can be used to relay in either 
direction without the use of switching apparatus, and also to pro- 
vide means whereby my devices for relaying in either direction 
without switches can be used effectively with connected lines of 
widely different resistances.” 

It will be observed that the elements of this repeater do not differ 
in any material respect from those of the older forms, and that such 
change as exists—and the difference and improvement is great—is 
in the circuit arrangement and conneetions of such elements, and in 
the judicious employment of induction coils, 


THE ELECTRICAL WORLD. 

































































627 


As the illustration indicates, the transmitting element of this re- 
peater is preferably a granular carbon microphone. ‘That, however, 
is not a change requiring inventive skill, since by this time such 
transmitters were in ordinary work well understood to be superior 
under a wide range of conditions, and the ordinary skill of a com- 
petent engineer would therefore dictate the use of a transmitting 
element of that class in the repeater association as a matter of 
course. 

The further step of applying this repeater to metallic circuits is 
also one involving the application of well-established engineering 
principles only. 

It may be and is done in the manner indicated by the diagram, 
Fig. 7, which represents the same arrangement as that of Fig. 6, but 
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adapted to the most modern methods by substituting a metallic or 
wire return conductor for the ground connection, the secondary s of 
the induction coil / being in a bridge between the mains instead of 
being in an earth branch. 

We need not further pursue the growth of the telephone repeater, 
for though additional inventions have been made since the advent 
of that last described, they have not departed from .he foundation 
principles laid down by it, and have mainly been for refinements and 
changes in form, tending possibly to greater facility in operation, 
but not to any change in the mode of operation. 

We often hear or read that a successful telephone repeater has so 
far not been devised or made. The accuracy of such a statement 
depends very largely upon what we are to regard as success. If the 
‘‘essence of telephonic relaying or repetition ’’ be, as defined by Mr. 
Patten, to hear ‘‘speech in a second line that was automatically 
transmitted from the first by a repeating telephonic relay, the speech 
being delivered in the second line with all the distinctness and cer- 
tainty of ordinary telephonic transmission,” the repeater last 
described is a success, for it does this and does it well, 

And if to be successful requires the additional quality of reci- 
procity, whereby the repeater is made operative in both directions, 
so that either line can repeat into the other, without switches, and 
without any change except a change of speakers, the repeater last 
described is successful, for it does all this and does it well. 

So also is it successful if we add the third (and perhaps from 
the point of view of the average inventor), the unreasonable 
requirement, that it shall be able to repeat between really leng 
lines, and not in a laboratory only, for this also it can do, and does. 

The relative slenderness of the amount of invention expended in 
this branch of telephony, as manifested by the results of the Patent 
Office filter, may easily be accounted for, first, by the consideration 
that the essential elements which go to make up an electro-mechani- 
cal telephone relay or repeater are necessarily few in number; and 
that the same ones must necessarily be employed, regardless of the 
outward form assumed by the instrument. There must inevitably 
be present a device to receive the impulses of the first circuit, a de- 
vice to transmit the impulses over the second circuit, and a device 
interposed between these which, as it were, takes up with one hand 
the messages delivered by the first element, and with the other hand 
passes them on to the second. The first two elements must more- 
over be in close juxtaposition to one another, to the end that the 
third element may be a single armature or diaphragm common to 
both. The earliest suggestions met these requirements and the 
scope for changes in the arrangement and construction of these ele- 
ments clearly is not very wide. 

(Zo be continued.) 
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Reported Removal of the Brush Works to Lynn. 

Touching the report of the removal of the Brush Electric Com- 
pany’s plant at Cleveland, O., to Lynn, Mass., reference to which 
was made in arecent issue of THE ELecrricaL Wor Lp, a despatch 
from Cleveland on Nov. 12 states that the work of removal has 
already commenced. The reason given for the change of base is 
that the price of labor in Cleveland is high. Fight hundred em- 
ployees are affected by the change. The Brush Company's works 
in Cleveland occupied eight large brick buildings, covering four 
acres of ground, 
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Insulated Wires and Cables, Their Construction and Design 
—Insulation ; Its Efficiency and Defects. 


BY J. DRAPER BISHOP. 


(Continued from page 592.) 


A third method of applying pure gum insulation is by passing the 
wire through a bath-containing a solution of rubber, drying off the 
solvent and leaving a thin coating of the gum. But this process is 
uncertain and irregular and only applicable to small wire. 

Pure gum therefore is for ordinary work too expensive and 
risky, although giving an exceedingly high galvanometer insulation 
test. 

It is, however, used in the United States Navy cables for marine 
and ship use, but in a modified and, to my mind, very sensible way. 
Its engineers demand a small interior insulation of pure rubber sur- 
rounded by a much thicker one of ‘‘compound,” or vulcanized rub- 
ber. But for naval and military use expense is not a consideration, 
and in warfare, cable is necessarily subjected to rougher use than it 
would ever meet in commercial use. Still, after all, the value of it, 
beyond increasing the galvanometer test, seems to me doubtful. 

Rubber Compound Insulation.—‘‘Compound” is a_ technical 
term fora mixture of rubber and minerals, embracing within its 
range, everything, from a base of pure rubber simply vulcanized with 
2 or 3 per cent. of sulphur, to a 10 percent. mixture of ‘‘shoddy”’ or 
‘*reclaimed ” rubber, with a base of go per cent. adulteration. 

The first ‘‘compound” to come under our notice is one which 
some cable manufacturers would assert is wrongly classified here, 
and should have been treated of under the head of rubber. But 
‘* shoddy,” or what is sometimes grandiloquently termed ‘‘ reclaimed 
rubber,” is in reality a compound, for by no known chemical proc- 
ess commercially successful can the sulphur, fibre, coloring pig- 
ments and other foreign matter be entirely eliminated from the old 
rubber-covered fabrics, tennis soles, garden hose, old cable insula- 
tion, etc., which are called upon to give up their share of rubber for 
re-use as ‘‘insulation.” It is not much used alone, but more 
generally mixed with just sufficient ‘‘sticky’’ small ball or other 
low kinds of rubber, to enable it to hold together the 80 or go per 
cent. of adulteration or ‘‘compound” which constitute the cheapest 
grade of rubber insulation (?) while it passes through the insulating 
machines, and also to enable the manufacturer to point to his in- 
voices as proof that he is a user of pure gum. The result of sucha 
compound is, as may easily be imagined, ‘‘shoddy,”’ brittle, porous, 
without “life” physically or electrically. 

History of Vulcanized Rubber.—The base of all other ‘‘com- 
pounds” is ‘‘ vulcanized” rubber, which is simply a more or less 
pure rubber, with which is incorporated sufficient sulphur to ‘‘vul- 
canize’’ the rubber, which varies from 1 to 3 per cent. The in- 
vention, or, correctly, the discovery of this peculiar combination 
was accidental, and the world awards the credit thereof to the Ameri- 
can, Goodyear, in the year 1840, although the first patent seems to 
have been taken out for it by his partner, Hancock, three years 
later. It is curious to note that sofar back as 1839 a patent was 
granted to Nathaniel Hayward, of the Eagle Rubber Works, for 
preventing the adhesion of rubber surfaces by powdering them with 
sulphur. 

Hayward, it appears, sold his patent to Goodyear, who so far back 
as 1835 mixed lime and iaagnesia with his rubber, but at that time 
neither of them thought of mixing sulphur with rubber under the 
action of heat. 

The first discovery of the gum itself, or at least the first published 
account of it, was due to a Frenchman, La Condamine, in 1736. It 
was not until 1772 that its property of effacing lead-pencil marks 
was discovered, hence its name, ‘‘ rubber.” 

But the man who, more than 100 years later unwittingly led the 
way to allthe adulteration which at the present day is called rubber, 
seems to have been Hancock, who in 1838 was granted a patent for 
‘‘a mixture of rubber and pumice stone for erasing ink.” The great 
rubber patent lawsuits are now matters of past history almost for- 
gotten, but if they left ruin and disaster in their wake, they cer- 
tainly established the fact that to American indomitable pluck, 
indefatigable zeal and unquenchable thirst for new fields of 
enterprise, are due the great rubber industry, which after 
lying undiscovered for nearly a century, sprung at a bound 


into such a position in the world’s products as to afford work and 
profit to hundreds of thousands of men, and to provide an almost 
indispensable adjunct to every branch of manufacture, art and 
science. 


THE ELECTRICAL WORLD. 


VoL. XXVIII. 


No. 21. 


Preparation for Vulcanizing.—The process of ‘‘ vulcanizing” is 
in itself one of the simplest, but as it necessitates the preparation 
of the rubber for admixture with the sulphur, we will briefly de- 
scribe that process first. 

The rubber, as itis received from the merchant, is in ‘‘ balls,” 
‘‘tongues,” or irregularly shaped lumps, varying from 1 to 100 
pounds in weight. 

These are first softened in hot water, then washed thoroughly 
while being torn up by passing between serrated rollers. This 
process reduces the original ball to a sheet of irregular size and 
shape, iight brown color and rough surface, which is removed to 
the drying chamber. 

After a stay there, dependent on the state of the rubber and not 
infrequently on the state ,of the manufacturer’s purse, it is removed 
again to other rolling mills, which are steam heated. 

-assing and repassing through these until it becomes thoroughly 
‘* broken down,” it emerges in a softened homogeneous sheet, which 
is carefully weighed, cut up in suiteble lengths and removed to other 
mills, where it is treated with such well-defined and carefully 
weighed proportions of ‘‘compound” asare necessary to produce 
the desired mechanical, chemical or commercial properties. This 
rubberand ‘‘compound” is again passed and repassed through the 
‘‘rolls” until they are thoroughly and evenly incorporated, and the 
resultant springy, dull gingerbread or pink-colored compound is 
ready to be passed on tc the insulating machines. 

Secrecy.—There is in every rubber cable factory a great deal of 
secrecy, but very few secrets. Every maker has his own formule 
for mixing compound, and the mixing room isa place where fools 
may rush in, although angels may fear to tread, with a certainty of 
being speedily rushed out. 

But in reality the proportions of the various ingredients are well 
known in a general way, whether for making door mats, bougies or 
cables. There are, however, little refinements and variations of 
material and treatment which will best suit the machinery and ap. 
pliances at command, and it may be fairly believed that all the 
secret there is, lies in the knowledge of the exact result which may be 
obtained by careful attention to mixing and subsequent processes. 

A look through the long list of rubber patents leads one to think 
that every possible and impossible mineral and vegetable, in every 
possible proportion and combination, and for the attainment of 
every possible result, have been laid under contribution and 
patented, and are therefore no longer ‘‘ secret.” 

Such advantages, however, as large outlay for experiment and 
long experience can secure to cable makers nowadays, he very 
sensibly keeps to himself and for the benefit of his customers. 

Ingredients.—Perhaps it would be easier to say what cannot than 
what can be used as an adulterant or substitute for rubber. How- 
ever, for cable work, red lead, without sulphur, to produce red core; 
oxide of zinc, without sulphur, to produce white core; silicate of 
magnesia or talc, lime and other earthy materia.s are chiefly used 
for compound, or are combined, more or less, with ozokerite, cotton- 
seed oil, etc. 

But whatever their nature, commercial considerations dominate 
their proportions; or, in other words, the lower the price the more 
‘‘compound”’ and the less rubber, of which latter there may be as 
little as ro per cent. of the whole, or even less ; in fact, no more 
‘sticky rubber than is sufficient to hold up the adulterant in its 
passage through the machines. 

On the other hand the highest class of insulation may contain so 
high as 50 per cent. of pure rubber, but with the present sharp com- 
petition such a cable is rather ararity, the United States Navy 
requiring a minimum of 40 per cent. of pure Para. 

Vulcanizing.—The amount of sulphur used for vulcanizing varies 
with the kind of rubber and compound, as before stated, from 1 to 
3.5 per cent., and on the correct proportion of sulphur depends the 
future quality of the insulation. If sulphur is in excess it will show 
itself in bright metallic particles, not only onthe outside but through- 
out the insulation, which will also 1n consequence be hard and 
brittle. 

If on the other hand there is too little sulphur, the in; ulation wil] 
be soft and sticky and on bending or even by its own weight the 
conductor will become eccentric. 

But presuming the insulation or compound to be of the right pro- 
portion and the conductor insulated; the next step is the vulcaniza- 
tion and this also, like the proportion of sulphur, is one of very care- 
ful adjustment, both as to length of time and the degree of heat, 
too much or too little of either being fatal to density and elasticity. 

The vulcanizer is nothing but asteam oven, and whether it be 
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for making cables or false teeth the modus operand: is the same. 
For cable work the form most used is that of a cylindrical boiler, 
one end of which swings open to its full area for the admission of 
the newly insulated cable, which is wound on shallow, iron drums, 
generally hollow so. that space may be economized by putting 
smaller reels on drums in their interior. 

The vulcanizer is then hermetically closed and steam admitted for 
from two to three or more hours, a careful watch being kept on the 
temperature which is maintained at from 250 to 280 degrees F. 

The action of the steam heat seems to be the same whether wet or 
dry, or rather, whether the steam itself be used directly or its heat 
used indirectly by heating coils of pipe within the vulcanizer, but it 
is generally conceded that the direct application of the steam gives 
tougher and more certain results. 

At the proper time the vulcanizer is opened and the reels removed 
to the air and allowed to cool off. If the operation is successful the 
result is a dark gray insulation somewhat denser than pure gum, 
perfectly homogeneous, regular in texture, firm and elastic, the two 
latter properties being dependent, as before stated,.on the amount 
of gum and compound used. 

The chemistry of the process is a matter of argument. There are 
two theories, the first, that of juxtaposition only of the particles of 
sulphur and gum, deduced from the fact that in certain experiments 
the gum absorbed the sulphur to the full limits of its own satu- 
ration point and gave off the excess on the surface in the shape of 
bloom or crystalline efflorescence. 

The second theory, and the one most generally held, is that of an 
actual chemical combination between the’gum and the sulphur, on the 
ground that the properties of the rubber are so modified by the 
process of vulcanization that we are confronted by a new body, 
therefore there must have been chemical combination. But so far 
as cable work is concerned, the experience and intelligence of the 
makers have reduced the process to such a degree of certainty that 
for once we may afford to pass over the theory of its operation as 
unimportant. 

Insulating.—The foregoing are all the processes directly con- 
cerning the preparation of rubber for electrical insulation. 

There now remains for us to describe the various methods and 
machinery adopted for its mechanical application to the con- 
ductor. 

These require delicacy and certainty of operation rather than 
power and complication. 

The processes are therefore simple enough and the machinery is 
rather the result of a slow evolution from the ideas and experi- 
ence of the manufacturer than from direct design or invention. 
Therefore, although the guiding and fundamental principles of the 
processes remain the same, the details of each manufacturer's 
machinery varies in accordance with his own ideas or experience, 
the general nature of his business and the quality of his output, and 
itis within these limits alone that any ‘‘ secret process”’ exists. 

Tinning the Conductor.—lf simple copper is allowed to remain 
in contact with vulcanized rubber, a sulphuret of copper is formed, 
which in turn reacts on the rubber. It is therefore only a matter of 
time, especially under exposure to atmosphere and moisture, when 
the rubber becomes decomposed, sticky and viscous, and the copper 
gradually eaten through. Sulphur, however, has no chemical action 
on tin in this instance, and therefore this injurious mutual reaction 
between the compound and the conductor is easily prevented by the 
simple process of tinning the wire, in which the wire, being pre- 
viously well cleaned, is drawn through a bath of melted tin, the sur- 
plus tin being wiped from it as it emerges. This process is executed 
with such rapidity and certainty of effect that there seems to be 
neither increase in weight nor of conductivity worth serious consid- 
eration, the thickness of the coating of tin being sometimes scarcely 
measurable. But however thin it may be, it iseffectual and reliable, 
and, if well applied, seems to be affected neither by flexure, tension 
nor stretching. 

‘* Red core” insulation, in which red lead is the influential ingre- 
dient in the compound, and ‘ white core” wire, in which oxide of 
zinc is predominant, do not_require a tinned conductor, the color of 
the insulation being retained by the absence of sulphur. The charm 
of variety in color and novelty seems to be the only recommendation 
to the use of this kind of insulation, save in multiple cables of small 
wires, where it becomes useful as a ‘‘marker,” but this purpose 
would be better served electrically and just as well visually, by the 
application of a thin braid or the projection of a slight ridge on the 
surface of the insulation. Besides this, these cores often contain 
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moisture which 1s only rendered comparatively harmless by an ex- 
terior insulation of vulcanized compound. 

Applying the Insulation.—There are but two methods of apply- 
ing the insulation to the conductor. With a seam, which is anonymous, 
and without a seam, called ‘‘ seamless.” 

Seamed Insulation.—For small wires, such as used for multiple 
telegraph and telephone cables, interior incandescent and house bell 
work, the first process is greatly in vogue, especially in Europe, and 
is beyond doubt successful. Wires which have either one or two 
seams in their insulation are made by the same process. If the wire 
is a large one or a cable, a strip of compound, previously rolled to 
the desired thickness, is bent around the wire longitudinally, in just 
the same way and with just the same kind of mechanical appliance as 
that used to guide a tape around a cord, in the sewing machine 
‘*corder.” 

It is thus guided between a pair of rollers or wheels on whose 
peripheries are cut or turned a groove which is equal to half the cross- 
sectional area of the insulation. These wheels (see Fig. 3), whose peri- 
pheries meet, thus form a circular die or opening equal in area to 
the whole of the cross-section of the insulation, and are so designed 
that revolving with and on each other, they not only firmly close 
down the compound around the conductor, but also press the 
edges of the strip firmly together, cut off, and remove the super 
fluous compound. The edges remain closed homogeneously by the 
inherent stickiness of the compound and the junction is shown by a 
ridge or seam running along the surface. Various makers have 
various avpliances and means for securing a supposedly faultless 
seam, but the mechanical idea isthe same with all. 

For smaller wires, such as for multiple cables, for interior and 
‘‘desk” work, a modification of the above process is used. A series 
of rollers or cutters similar to those described above are mounted 
on the same shaft, one set above and one below. The wires are 
held in their places centrally with relation to the holes formed by 
the grooves in the peripheries of the wheels, partly by tension and 
partly by the strength of the compound. One strip of compound 
equal in width to the width of the set of rolls, and in thickness to 
the desired insulation, is fed over the top of the wires horizontally, 
and a similar slip of compound is fed into the wheels below the 
wire. The ‘‘landings” or shoulders of the wheels between the 
dies or grooves are so designed as to remove the excess of cum- 
pound. Thus, as the wheels revolve, the two strips of compound 
with the wire between them are made to insulate all the wires at the 
same time. (Fig. 4, last issue. ) 

It is easy to understand that by having two or more strips of com- 
pound of different colors in corresponding positions above and below 
the wire, that a core or insulation would be produced whose cross- 
section would be colored concentric rings, say with white and red 
core, and that the overlaying of one strip on another would produce 
a superior insulation, inasmuch as the chances of two holes, fissures 
or imperfections not coming directly together in each layer, must be 
considered as infinite, but with sucha plastic and thoroughly inter- 
mixed material as good compound, this is an advantage more fanci- 
ful than real, and the colors would serve no further purpose than 
that of the marker mentioned above. 

It will be plainly seen that this method of covering wire has the 
recommendation of being speedy and economical, at the same time 
insuring an uniformity of quality which, whether good, bad or 
indifferent, is sometimes practically a positive advantage. 

But in spite of all this there remains the disadvantage of much 
greater importance inseparable from the seam, and it is useless for 
partisans of this class of insulation to insist that such a process can 
by any possibility be deemed the best. To my mind far from it. 

‘The seam is the weak part of it, and, although we will admit that such 
a seam can be made perfect, it can only be made so under conditions 
not easy, if not impossible to obtain in ordinary factory work. Ine- 
quality in density or ingredient of the compound, the accidental 
occurrence of grease or moisture or more solid foreign matter, even 
handling will certainly tend to prevent that actual soldering of the 
edges by which alone perfect homogencity is to be secured. 

Besides, it often occurs that the joining of the strip does not extend 
further than the extreme exterior edge, and in such a case the 
faulty joint being superficially covered, will escape the most acute 
watching while being made and the most careful inspection after- 
wards. It may be strong enough to withstand the strain of flexure 
and so escape discovery by the hands in charge of receiving it on 
the reels as it comes from the insulating machine. It may therefore 
also vulcanize and still be tight enough to withstand an immersion 
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test, but the gaping rent will surely make its appearance sooner or 
later under the frequent bending, coiling and uncoiling of commer- 
cial use, or the inconsiderate treatment of the ‘‘ underground 
artist” in conduit and manhole work. 

Seamless Insulation.—The other process is one in which the com- 
pound is laid aroznd the wire in one solid and continuous layer, 
consequently without seam. There is nothing new in the machinery 
here required. Itis but a very slight modification of that used for 
making rubber pipe for gas and water household purposes. 

In its most approved form, a spiral shaft having deep convolutions 
revolves ina closely fitting cylinder, one end of which is closed by the 
bearing of the shaft, and the other partly so, by the spiral end of the 
shaft itself, the convolutions of which are carried clean through. 
The pitch of the spiral is a quick one, the spiral itself having two 
threads terminating in sharp shearing edges. The opening at the 
spiral end of the cylinder is covered by a box or block firmly bolted 
thereto, containing a nozzle for centering the conductor, anda die 
surrounding it to regulate the thickness of the insulation. 

On the upper part of the cylinder near the bearing end is an open- 
ing through which the ends of the threads of the spiral may be seen. 
In fact a good idea of the mechanism can be had from a comparison 
with an ordinary domestic sausage machine, which it much resem- 
bles in an exaggerated way. (Fig. 5, see page 591, last. issue.) 

The compound, prepared in suitable sized slabs, is fed into the 
hole on the top, seized by the threads of the revolving spiral and by 
them forced forward, around the die, and outward, carrying with it 
the wire by force of its pressure on and around it. The nozzle 
through which the wire passes is of course absolutely concentric 
with the die, and at the point where the compound leaves it is turned 
down to a conical taper with a sharp, thin edge so as to oppose the 
least material possible between the wire and the compound. 

But to ensure the absolute certainty of the wire being closely cov- 
ered the nozzle is placed a little in the rear of the front edge of the 
die, so that the whole pressure of the die is brought to bear on the 

compound without the intervention of the edge of the nozzle. 

The nozzle is bored out to fit the wire, being covered, as closely as 
possible, without, however, impeding its free passage through the 
revolving shaft, which is bored out axially throughout its length for 
the admission of the largest size wire the machine will ever be called 
upon to insulate. 

Characteristics of Vulcanized Insulation.—No matter by which 
' processa wire is insulated it should possess the following characteris- 
tics: It should, when cut with a sharp knife, show a clear, close 
grain, without shiny metallic particles, of equal density and homo- 
geneity throughout. . 

It should be tough and elastic to such a degree as to bear bend- 
ing backwards and forwards at right angles until the conductor 
is severely kinked if not broken in its interior, and if broken should 
bear considerable stretching and the insulation should require a very 
strong pull before it shows signs of disintegration or cracking on its 
surface, and should be firmly resilient under the blow of a hammer. 

The insulation should adhere so closely to the conductor that it 
will not be loosened by the bending referred to, and the conductor 
should remain exactly centred fin the insulation. There are other 
tests, but their application rather concerns the manufacturer than 
the consumer. 

But the best test of all is durability. A “good rubber wire will 
last with care as many years as an inferior wire will weeks under 
like conditions. It will pay a consumer when a wire or cable used 
for general rough or ‘‘emergency ” work has its exterior taping or 
braid worn off, to return it to the manufacturer to retaper or rebraid, 
as the case may be ; and if it was originally a first-class cable it will 
be, as far as the insulation goes, just as good as new. But a poor, 
cheap insulation, after a tenth part of such wear, would not have 
sufficient tenacity to ‘‘ hold up,” on going through the machines for 
recovering. 

It is true that low class cables containing only just enough rubber 
to swear by, and even that ‘‘ reclaimed,” are on the market, backed 
by testimonials of- parties more or less prejudiced, or interested, 
which, on the surface, seem to prove that *‘ shoddy” is as good as 
first-class ‘‘ navy compound,” but I imagine that very often inquiry 
would prove that under conditions of use similar to those which have 
gained such glorious testimonials for the much vaunted cable, a bare 
wire would have answered just as well, probably better. 


In conclusion. Just as the tightness or leakiness of a ship is the 


measure of her soundness, so is pure rubber or its substitute the 
measure of a cable’s insulation. 
(Zo be continued.) 
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The Carbon Circuit of an Incandescent Lamp. 





BY CONVERSE D. MARSH, 


Manufacturers of current consuming devices are always scrupul- 
ously careful as to pointsof economy in the case of almost everything 
but an incandescent lamp. 

In that much-used translating device, economy is usually sought 
by attempting to produce a filament that will withstand a high tem- 
perature, and hence can be burned ata high efficiency. While this 
is undoubtedly working in the right direction, there are other prop- 
erties of the lamp which contribute fully as much to its efficiency, 
and should be taken into consideration in its manufacture. Im- 
provement can be made in the finish of the filament itself, in the 





Fic. 1.—CorTrron THREAD FILAMENT. 


joints or clamps, the enclosing receptacle, and the medium it con- 
tains. 

The radiation of heat from the filament is a mostimportant factor. 
It is clear that if there were no radiation of heat and light, it would 
only be necessary to ignite the filament at once and then turn off the 
current. If light were radiated, but not heat, about 10 per cent. of 
the current now employed would be used. Therefore, the current 
a lamp demands depends in almost direct proportion to the heat it 
radiates. This heat is an undesirable factor and could be made 
zero without injuring the quality or quantity of the light. Itis a 
waste pure and simple, and hence should be minimized. 





Fic. 2.—FLAT FILAMENT. 


It is queer to note how makers construct filaments so that they 
will be ideal radiators rather than heat containers. The illustrations, 
Figs. 1, 2, and 3, show typical filaments of modern manufacture. 

No. 1 is made of a carbonized thread. It is covered with points 
and ridges, and could not be better adapted to radiate the heat 
within it. Nos. 2 and 3 are better, but are covered with rough- 
ness that facilitate radiation. No. 2 is a flat filament, and No. 
3 is supposed to be a circular section, but in reality it is far removed 
from that symmetrical dimension. These filaments have been sub- 
jected to a magnifying power of about 30 diameters. 

Physics teaches that to prevent rapid radiation of heat a surface 





Fic. 3.—FILAMENT WIT CIRCULAR SECTION. 


must be smooth and bright; that principle, therefore, should be ap- 
plied in the manufacture of lamp filaments. Recently a finished fila- 
ment has been produced that fulfills these conditions very nearly. It 
is smooth, glassy and circular in section, after having been subjected 
to a special flashing process, although the original surface was pur- 
posely roughened to afford a better welding contact between the de- 
posited and ‘‘ raw” carbon. 

No difficulty has been found in making 3 and even 2% watt lamps 














THE 


NOVEMBER 21, 1896. 


from such filaments. A moment's thought will render the considera- 
tion obvious. The heat should be retained so as to keep the filament 
at a light-giving temperature, and if this is not done, more current 
must be supplied to make up the deficiency. Moreover, such a sur- 
face must present greater endurance against molecular disintegra- 
tion, thus preventing diminution of candle power. 

A second and not less neglected feature are the joints or clamps. 





Fic, 4.—NEW Paste JOINT. Fic. 5.—OLp PastE JoINn1 


+ 
Some lamps are so poorly made jin this respect that the life of the 
lamps is that of the joint rather than that of the filament. For- 
tunately for consumers, this point has long been passed by promi- 
nent manufacturers, but there is still room for much improvement. 
The most common form of joint is what is known as the paste joint, 
and consists in laying the filament at the side of the leading in wire, 


” 7 f 





Fic. 6 —ELrEcTRICALLY DeposIrEpD Joint. 
and securing the two with a drop of cement. ‘This is considered 
good practice, and would be above criticism if it were not for the 
fact that a good cement is yet to be found. Such a cement must 
hold by adhesion, and become set by evaporation or chemical 
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change, either of which processes causes a gas to emanate from the 
clamp. In the highly attenuated atmosphere, this gas creates a 
notable effect by its presence. It is decomposed by the heated fila- 
ment and forms a carbonaceous deposit on the globe, and by means 
of direct conduction and convection currents much heat is taken 
from the filament, reducing its brilliancy. 

Fig. 4 shows a new paste joint, and Fig. 5 shows one after use. It 
will be noted that the joint has become disintegrated, and there are 
miniature volcanic craters where gas has escaped. This cement is 
principally a burned caramel, and while composed of carbon and 
water is liable to be full of impurities. It is a cheap but nota 
satisfactory method, and should be discarded in all factories where 
a high standard of product is the highest essential. 

Almost any substance will make a good bonding medium, pro- 
vided that it is refactory and has mechanical strength and good con- 
ducting properties. It must be deposited in its mechanical integrity 
about the joint, and should secure rather by its complete filling of 
the interstices of the joint than by any adhesive properties. No bet- 
ter substance for this purpose can be found than pure carbon; the 
difficulty has been that of depositing it inits full mechanical strength 
upon the joint. All fluids of which carbon is an electro-negative 
element are insulators, and therefore electrolytic deposition is an 
impossibility. As these substances are mostly oils, it is not feasible 
to mix them with conducting medium, even if it were desirable to do 
so. Quite recently a process has been discovered which accom- 
plishes the desired result in a more practical manner than has here- 
tofore been possible. Under the microsccpe such joints appear to 
have a glassy, pebbly surface, and certain it is that prolonged use 
does not deteriorate them in the slightest degree, nor are any 
troublesome gases emitted. 

Fig. 6 shows such a joint, and its hard, close-grained surface may 
be noted. All of these joints are magnified some 30 diameters. 

The efficiency of the incandescent lamp is none too high. Far 
more power is wasted than is used in the best of them, and in view 
of the enormous number that are consuming electiical energy, it 
behooves us to use yet greater care in their manufacture. 
is satistied with a method that is less than go per cent. efficiency, 
and yet a lamp of ro per cent. efficiency is accepted with perfect 
equanimity. 

In the improvement of the incandescent lamp we certainly shall 
neither discover a new light, nor shall we probably solve to any 
great extent the cold light problem ; but it is certain that the limit 
of our possibilities has not yet been reached. 


No one 


The Siemens & Halske Electric Company of America. 





(Continued from page 601.) 

Beside its large multipolar machine, the Siemens & Halske Com- 
pany produces a direct-current bipolar machine, which is quite fa- 
miliar to all of those connected with the electrical trades. A general 
view of this machine is the subject of Fig. 11. 
The magnet waists are of very 


It is of cast iron 
and has a liberal magnetic circuit. 
peculiar shape, being rounded on their outer surface and rectangular 
on their inner ones. It is popularly supposed that the circular form 
is the most economical for field-magnet waists, but in the case of the 
particular type shown a circular form of sufficient area would so 
elongate the yoke piece as to increase the magnetic reluctance of the 
total circuit, even though it diminished it in the magnet waist. For 
this reason the square inner construction of the magnet waist is 
adopted and makes a very close-built magnet. Fig. 12 also affords a 
view of the magnet cores. Particular attention is called to the fact 
that the upper pole-tips are enormously thick, and it would at first te 
supposed that the leakage between the upper pole-tips would be a 
very serious factor. This, however, has proved to be an erroneous 
conclusion, the use of such pole-tips, in fact, making the field ex- 
tremely well balanced. Heretofore the downward pull of machines 
of this type upon their bearings has been something which required 
considerable ingenuity to avoid. The device just shown greatly im- 
proves the uniformity of the pull and the commutation. 

The armatures used in these machines are of the over-wound 
type, and are wound with square flexible wire. Such wire is not, as 
a rule, found inthe market, but the Siemens & Halske Electric Com- 
pany form it from round flexible wire with a special machine. ‘This 
consists merely of a pair of rolls with square grooves cut in them 
meshing into each other in much the same way as do the rolls in an 
The wire passes into the machine round and 
This machine is illustrated in Fig. 14. 


iron rolling mill. 


comes out square. The wire 
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then passes to the taping machine shown in Fig. 13 and is rapidly 
taped and wound up ona reel. It is then ready for the armature 
winders. Instead of using a canvas head to cover up the windings, 





Fic. 11.—BipoLArR GENERATOR. 


the Siemens & Halske people have adopted a plan which is much 
better. <A stationary lattice of cast-zine is bolted to the pole-pieces 
and completely covers up the armature winding, protecting it from 
dirt and flying particles, and at the same time giving the machine 
an extremely neat appearance and providing ample ventilation. 
Siemens & Halske feature. The com- 


This is a_ special 
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and even work is done some of the bars are likely to be secured 
while others will be comparatively free to move, and will, when the 
machine is operating, produce a high or low bar. This is avoided 
by the construction shown in Fig. 15. Each pair of bars is secured 
by a confining piece held in place by a flat head screw, and there- 
fore can be tightened or loosened individually. But this construc- 





Fic. 13.—TapinG MACHINE. 


tion has another feature of advantage. The bars consist of a brass 
casting, in the hollow of which is fitted a hard drawn copper bar as 
shown. The armature wires are permanently soldered into the 
brass castings. If it is desired to remove or renew a commutator 
the clips opposite the worn segments are loosened and the bars can 
be readily taken out and replaced without unsoldering the armature 





Fic, 12.—MAGnetic Circuir or New BreoLar GENERATOR 


mutator of these machines is also an _ interesting piece 
of mechanism. It is common in most commutator sleeves 
to have a single ring confine and _ secure:all of the com- 


This has the disadvantage that unless very careful 


mutator bars. 





Fic. 14.—MACHINE FOR FORMING SQUARE WIREs. 


wires. This is a most desirable feature, and is possessed by no other 
commutator. 

Beside dynamo-electric machines the Siemens & Halske Electric 
Company manufactures arc lamps of various types, controlling, re- 
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sistances and switchboard apparatus. The lamps are of the famous 
‘‘ band” type, and are therefore extremely short, the lifting mechan- 
ism consisting merely of a band of copper which is wound about a 
drum. The rotation of this drum is controlled by the regulating mag- 
net.. The lamp is built the same in type for both alternating and direct 





Fic. 15.—COMMUTATOR BARS AND SLEEVE. 


currents, the changes being merely a matter of detail as regards 
armature cores and winding. In the alternating-current lamps the 
armatures are of course laminated. The lamp is intended for con- 
stant potential service and is of the shunt type. It is shown diagram- 
matically in Fig. 16. The action is briefly as follows : The inclined 
frame ry turns on a pivot at ¢, and on this inclined frame is pivoted 
the drum, on which is wound the copper band which carries the 
carbons. Supported on this frame is a train of gears which connect 
to an escapement at the upper end of the frame which is locked by 





Fics. 16 AND 17.—ALTERNATING Arc LAMP MECHANISM. 


the armaturee. When the arc gets too long the action of the shunt 
magnet mis to attract ¢, pulling the frame downwards, thus slowly 
feeding the carbon forward. It will be noted that should the attract- 
ing force be released the carbons would again separate, this action 
being more a regulating than a feeding one. If, however, the mag- 
net pulls the armature down to its limit of motion the escapement is 
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released andthe carbon slowly feeds forward by gravity, the copper 
band gradually unwinding. A perspective view of the lamp is the 
subject of Fig. 17. Owing to its short length this lamp may be con- 
structed in many attractive and ornamental types, and is suitable 
in many places where rod feed lamps would be absolutely inadmis- 
sable. The carbon clamps are adjustable, and carbons of different 
diameters may be held by them and can be properly lined up by the 
lower holder. The lamp will burn up to eighteen hours witha 
single set of carbons, thus saving the expense of frequent trimming, 
and may be readily adjusted for 2000 or 1200 candle-power. 

Toe company also manufactures, as before stated, a line of switch- 
board instruments. The switches and other controlling apparatus 
are substantial and thoroughly well made. Among them is a very in- 
teresting little device which is adapted for breaking field circuits. It 
is always a more or less perilous task to break a field-magnet circuit, 
for the reason that the vicious discharge of the field-magnets is liable 
to puncture the insulation and do other serious damage, but cases 
arise in a power station where this must positively be done. The 
field-magnet circuit may be safely opened by this little device, which 
is both ingenious and interesting. A pair of carbons is arranged so 
that gravity tends to run them together. The upper carbon is con- 
nected with a ribbon which windsupon the drum. This drum car- 
ries a worm-wheel in which works a worm which is manipulated by 
alittle crank. Above this is a switch. When the latter is closed 
the worm is thrown out of gear and on opening the worm is thrown 
into gear again. The entire arrangement is shown in Fig. 18. The 
action is as follows: The switch is closed, the worm is lifted out of 
gear and the carbons run together. The switch closes the field-cir- 
cuit and the carbons also close the same circuit, supplementing the 
switch. If the field-circuit is to be broken, the switch must be 
opened, but this does not break the field-circuit because the carbons 
still hold the circuit intact. In order to break contact the carbons 
must be drawn apart by turning the little handle that operates the 
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worm. The introduction of the worm-wheel and gear into the mechan- 
ism makes this operation slow, and therefore a long arc is pulled at 
the carbons before the field-circuit is finally ruptured, thus letting it 
down ‘‘easy” and preventing a sudden surge of dangerous pressure. 
The carbons, ofcourse are readily renewed, and can stand the burn- 
ing action of these long arcs. 
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DYNAMOS, MOTORS AND TRANSFORMERS, 


Three-Phase Non-Synchronous Motors. OERLIKON system. Lond. 
Elec., Oct. 30.—A brief, illustrated description of a set of motors for 
direct connection to high-pressure circuits of 1750, 3400 and 5000 volts, 
many of which are already in practical use, and one is under construction 
for 200 horse-power. The stator has laminated polar pieces and the 
winding is of the drum type with either star or triangle connections ; the 
rotor is so constructed that a non-inductive resistance can be inserted in 
its circuit to be used for starting ; this is thought preferable to placing 
the resistance in the stator circuit as it diminishes the starting current 
greatly and increases the starting couple ; the speed may also be regu- 
lated thereby ; the currents in the induced circuits have a voltage of only 
about roo and are therefore not dangerous to handle. An illustrated 
description of a band saw driven by one of these motors is also given. 


Three-Phase Machines. MitTELMANN. £iek. Zeit., Oct. 29.—In the 
present portion of his profusely illustrated serial, describing the exhibits 
at the recent Berlin exhibition, he gives well-illustrated descriptions of a 
number of three-phase generators and motors made by a German com- 
pany. 

Dynamo Design. Lond. Zlec. Rev., Oct. 30.—Several communications 
regarding the recent article of Kennedy (see Digest, Nov. 7), and asking 
for further information in connection with special cases in which the for- 
mulas do not seem to agree with those given by others. 


A New Method of Determining the E ficiency of a Dynamo.—In the article 
by RoutTIN, abstractedin the Digest last week, several typographical errors 
occurred. ‘‘ Per” in the fourth line should be ‘‘for.” In the formulas 
the integral sign should be the letter ‘‘/”; the last quantity in the first 
formula should have no exponent, being the same as the numerator; the 
letter ‘‘f” should be the same type in all three formulas. 


Alternator. GUILBERT. L’£clairage Elec., Oct. 31.—A long, well illus- 
trated description and discussion of the new Hutin-Leblanc alternator 
which has recently been installed in one of the sectors in Paris. Itis a 
fly-wheel alternator for 600 kilowatts at 3000 volts, and a frequency of 
40; the diameter of the armature is nearly six metres; there is a special 
form of winding of the armature which is intended to give sinusoidal 
currents, and it isintended to be very stable when run synchronously; 
the coefficient of self-induction of the armature, or more correctly the 
reaction of the armature, is reduced to about one half (presumably as 
compared with other alternators). The results of tests are given in the 
form of curves, including one showing the shape of the wave, and the 
question of parallel coupling is discussed at some length, giving the 
diagrams used by these constructors; it is stated that these diagrams show 
that with alternators of this power parallel coupling at full load will not 
give good results unless the coefficients of self-induction of the two 
machines are practically equal. 


Armature Winding of Three-phase Machines. Rotuert. L£lek. Zeit. 
Oct. 29.—A reply to the criticisms of ZIEHL and of Haas (see Digest, 
Oct. 31) of his recent article. 





Non-Hysteretic Iron for Transformers. Elec. Eng., Nov. 11.—The core 
loss in transformers which become hot while in use increases in the 
course of time, due to an increase in the hysteresis; this increased core 
loss amounts to at least 4o per cent. in a comparatively short time and 
frequently rises to 100 per cent. ; for a 10,000 light plant this increase costs 
the producer $1.20 per day. Mr. Kelley has discovered that this hysteresis 
growth can be prevented by having a foreign substance in the iron, such 
as silicon, 1n suitable proportions; one suitable proportion 1s 0.0235 per 
cent., which is considerably larger than that present in the ordinary iron 
used for laminated cores; this silicon does not increase the original core 
losses; such iron is more springy and more difficult to anneal. 


LIGHTS AND LIGHTING. 


Electric Lighting in London and Paris. Lond. £Zlec., Oct. 30.—A brief 
editorial comparison, the figures for Paris being those from the article 
noticed in the Digest last week. In Paris the average selling price is 23 
cents per kw-hour, while in London it is not more than half of this; the 
lamp connection of the seven Parisian stations amounts at present to 
545,914, while the corresponding total for London at the end of last year 
was 1,178,000; the number for Paris includes 7,448 arcs; in 1895 Paris con- 
sumed 8,107,253 kw-hours; London, exclusive ot the City and the large 
areas of the Metropolitan and the London Companies, consumed 9,553,105; 
the London consumption ‘‘must be immensely greater than that of 








Paris,” some of the companies not making any returns. It is concluded 
from these figures that electric light is more extensively used and is on a 
sounder and more prosperous basis in London than in Paris. 


Lamp Base. GRininGER. L’Elec., Oct. 31.—As the expense of the 
lamp base is quite appreciable, he devised the system described, in 
which no such bases are used. The chief feature is that instead of a 
lamp base, several conical depressions are made near the end of the 
neck of the lamp, the lamp holder having pins on springs, which slip 
into these holes and thus hold the lamp. A number of devices are de- 
scribed for changing over from the usual systems to this one. 


Comparative Examination of Some Sources of Light. FiscHER. Lond. 
Elec. Rev., Oct. 30.—A reprint of a table from a German journal showing 
the cost, combustion products and heat produced, by a number of differ- 
ent sources of light, the figures being in many respects quite favorable to 
the incandescent gas light. 

Rectifiers for Arc Lighting. HESKETH. Lond. Zéer., Oct. 30.—A cor- 
rection of some errors which appeared in the publication of his recent 
paper (see Digest, June 13; see also Aug. 29). 





Spectrum of Reflection. BiRCHMORE. L£iec. Eng., Nov. 11.—An article 
which is supplementary to one of his previous contributions on the sub- 
ject. In the present portion he explains more in detail some parts of 
his previous articles, which were obscure ; he shows the connection be- 
tween what he calls the index of reflection, and the subject of his 
article. 

POWER AND HEAT. 

Portable Universal Drill. Lond. Elec. Rev., Oct. 30.—An illustrated 
description of the Kodolitsch drill, the claims of which are flexibility of 
location and universal utility. It is mounted on a two-wheel truck, the 
power from the motor being transmitted through a long shaft having two 
swivel joints. In one installation flexible shafts were formerly used but 
have been entirely superseded by these machines, four of which do the 
same amount of work as ten flexible shaft drills did formerly; one man 
and a boy can bore 4oo holes % inch in diameter in ¥% inch deck plates, in 
a day, or they can countersink 800 to 1000 holes. Several applications 
are illustrated. 





Negative Efficiency. Hasty. Amer. Mach., Nov. 12.—A short article 
showing that in certain cases, as for instance with electric elevators, 
there may be a negative efficiency; the object of the article seems to be 
to show that the load during the descent must be considered as the 
source of power, and that “the possible range of efficiency in machines 
must be set down to be from minus infinity to plus one.” 


Elevator Machinery. Amer. Mach., Oct. 22 and Nov.5.—An illustrated 
description of the ball step bearing, magnetic brake and worm gearing 
of the Sprague electric elevator. , 


TRACTION. 

Llectriec Traction. Dawson. Lond. Engineering, Oct. 30.—In the pres- 
ent issue of his long serial he refers to the use of accumulators, favoring 
the mixed system used in Hanover where 60 cars are in use and seem to 
give satisfaction; 208 cells are now carried on each car. He also favors 
the use of storage batteries as an adjunct to the power plants to equalize 
the load and givessome data for the Zurich line on which this system has 
been used for over two years; 16 cars are in use and the length of the line 
is three miles; the experience there has shown that an auxiliary dynamo 
is not required and that the main generators ‘‘ by being properly con- 
nected to charge and discharge switches, can be utilized for keeping the 
pressure up in the regulating cells”; also that it is quite as economical, if 
not more so, to do without the automatic regulating switches and simply 
leave the whole battery in parallel with the generators, instead of using 
the automatic device for cutting in and out cells and keeping the line 
pressure constant; the only disadvantage of this is that at night the 
lamps in the cars burn rather unsteadily; two-current diagrams are given 
showing the equalizing effect of accumulators. 


Fleilmann Locomotive. Bul. Soc. Belge d’Elec.; reprinted in Z’£/ec., 
Oct. 31, and criticised in the Lond. Ziec. Rev., Oct. 30.—The original 
article describes this locomotive (which has been referred to frequently 
jn these coiumns), and points out the advantages claimed, among which 
are the perfect balancing of two sets of three-crank engines, run as a Six- 
crank machine, the ease of running around curves, the large adhesion 
and the use made of all the eight axles. The criticism in the English 
journal 1s untavorable and the only possible valuable feature 1s thought 
to be the power to haul a heavy load up an incline while the engines 
are running at high speed and the motors with a heavy torque. 
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Electric Locomotives for Japan. Lond. Elec. Rev., Oct. 30.—A state- 
ment that the Japanese Government has decided to replace steam loco- 
motives by those operated electrically; a native engineer 1s at present 
making a tour through the United States and England to purchase 
such locomotives. 


Review of Electric Traction. Dr MarcHena. Mem, Soc. Ing. Civ., 
August; long abstract is begun in the Lond. Zéec., Oct. 30.—A very voiu- 
minous paper, the first part of which deals with a description of complete 
systems in operation, limited entirely to American installations. The 
second part discusses the details of construction, gives statistical matter 
and some useful criticism. 


Bristol Railway Extension. Lond. Engineering, Oct. 30.—An illustrated 
description of some important changes and developments which have 
been carried on in the power plant. 


Self-Propelled Vehicles. Lond. Elec. Rev., Oct. 30—An editorial re- 
view of the recent inaugural address of Sir David Salomons, as president 
of the Self-Propelled Carriage Association; he favors the steam motor, 
and especially the Serpollet system, referring but briefly to electric car- 
riages, which he claims are impracticable on account of the weight of 
accumulators and the necessity of charging stations. 


Jungfrau Mvuntain Railway. Elek. Anz., Oct. 15.—A rather long 
extract from a recent official publication on this bold undertaking in 
Switzerland. That electric power is the best to use for mountain roads is 
no longer a question, it 1s now merely a matter of whether new lines 
would be remunerative; from experience itis found that the electric lines 
cost more to construct but the cost of operation is always very materially 
less than with steam locomotives ; this is shown by a table giving some 
data for each of the eight mountain roads in Switzerland and for the one 
in France (Saléve) ; the advantages of using steam locomotives are enum- 
erated’; the chief disadvantage of electricity is that the installation 
must be designed to meet the maximum demand, and therefore the first 
cost becomes great ; the traffic on such lines varies very greatly ; the 
slow speed on mountain lines requires a very large speed reduction, in- 
volving considerable loss in the gearing; worm gearing is excluded, 
because it is not adapted for continuous work or large powers ; neverthe- 
less the advantages of electric power far outweigh all other considera- 
tions, so much so that all projected mountain roads in Switzerland no 
longer consider steam locomotives; the solution of the problem 1s 
thought to lie in the use cf three-phase currents sent to motors on the 
car (presumably as distinguished from cable lines with stationary 
motors) ; the present railway is designed on these lines. The location of 
the line is described briefly ; the upper end reaches a point 73 metres 
below the top of the snow-covered mountain, from where the rest of the 
ascent is made by means of an elevator ; for this line electric traction 

“is particularly favorable, and electric energy will be used in its con- 
struction, as also for lighting, boring the tunnels, etc.; the gauge will be 
one metre, the smallest radius 1oo metres and the steepest grades 25 per 
cent.; the lengths, grades, ascents and time, for various stretches, are 
given in the table; the total rise is 2102 metres, the total length 12.26 km 
and the total ascent, including four minutes in the elevator, will take 100 
minutes; the maximum speed on grades of over 15 per cent. will be 8 km per 
hour, and on smaller grades 8.5 km. A detailed estimate of the power, 
the cost of the plant and the cost of operation are reproduced in the ab- 
stract,on the assumption of three ascending and three descending trains 
for a total of 200 passengers in each direction; the maximum power will 
be 1400 horse-power, the cost of the plant $2,000,000; it 1s estimated that 
10,000 persons will make the complete trip per year, besides a much larger 
number for portions of the trip; it is estimated that there will be 600 
trains per year capable of carrying 40 passengers; the cost of operation 
is estimated to be $42,000 a year; the cost of the return trip will be $8; 
the total receipts are estimated to be $144,400, leaving a net profit of 
$102,400, which after allowing for 4 per cent. interest on about two thirds 
of the cost of the plant, would leave a dividend of 6.8 per cent. The 
work ot construction began on Aug. 1 of this year and it is thought that 
the first section will be in operation by the 1st of August of next year, 
after which the construction of the large tunnel will begin. 





Cleveland & Chagrin Falls Railway. Elec. Eng., Nov. 11.—A brief 
description of this road, which is 18 miles long, with one power-house 
near the middle; the cars are intended for high speed and contain two 
motors of 50 horse-power each. 

Railway Power-House in Chicago. West. LElec., Nov. 14.—A brief, 
illustrated description of the power-house of the Cicero & Proviso Street 
Railway Company, in the western suburbs of Chicago, 1n which old ma- 
chinery of 1891 was replaced by an entirely new plant. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Geneva Electrical Works. PeTavaL. Lond. £éc., Oct. 30.—A brief, 
illustrated description of the water-power station on the Rhone at 
Chevres, four miles below the city, to supplement the one at the city; it 
will contain 15 sets of turbines representing a total of 12,coo horse-power. 
Owing to the varying water levels two turbines are used,one above and the 
other on the same shaft; the field magnet coils and the armature windings 
of the two-phase alternators are both stationary; the field magnet coils 
are wound by placing a circular rail around the alternator erected in 
position and placing the spools of wire on the truck operated by small 
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electric motors which travel around a circular core. The four-mile trans- 
mission line is entirely underground, the wires being laid in a concrete 
conduit on porcelain insulators and filled with asphalt; the voltage is 
3000; the insulation of the line has greatly improved since it was first 
used; the position of a fault is located by carrying above the conduit 
a long coil with a telephone ‘‘ which immediately signals the existence of 
a fault”; in the city the current is transformed by rotary transformers 
into a continuous current of 110 volts, the outskirts of the town being 
provided with transformer stations; alternating-current arcs are used; 
power is furnished to the company at the low rate of 2.3 cents per kw- 
hour. 


Norwich. WUond. Elec. Kev., Oct. 30.—An illustrated description of this 
central station in which the low-tension, direct-current, three-wire system 
is used in connection with accumulators, both at the station and ata 
sub-station in a residence district. A special feature of the installation 
is the method of charging for the current ; the maximum charge is 16 
cents per unit for a time beginning from one hour before sunset until 8 
o’clock in the evening, the charge during the rest of the day and night 
being only 8 cents; this is accomplished by making the meters register 
only half the amount of current during the latter period ; the meters are 
arranged so that they register at intervals of 1.5 minutes at full rate and 
three minutes at the half-rate period, the current being on for about 15 
seconds; the relays in the meters for doing this are arranged in series 
on a special meter wire circuit, the current for which is operated from 
the central station by means of a clock ; if the working of any circuit is 
interrupted a bell rings automatically and lights alamp. Some load dia- 
grams are given. 


Periodic Interrupting Switch. HENRION system. Lond. Eikc. Rev., 
Oct. 30.—A translation with the illustration of the description noticed in 
the Digest, Oct. 10. 





Mysterious Breakdowns of Insulation. E. Tuomson. L£iec. Eng., Nov. 
11.—With the use of a proper factor of safety, and the enormously in- 
creased demands of electrical machinery, the indications are that in the fu- 
ture mysterious breakdowns will be more rare than in the past; he 
thinks that improvements will still continue and that sufficient safe- 
guards will be provided for the most sudden rupture of circuits, and it 1s 
to these safeguards that he looks for the preservation of the machinery; 
he thinks the safety of the apparatus can be assured even in the worst 
cases by a proper provision of such devices as are used for lightning dis- 
charges; he used one of these in connection with welding machinery in 
which the low-tension current was frequently broken, producing an 
enormous voltage in the high-tension circuit; it}was similar to a light- 
ning arrester and was found to be perfectly effective; by employing this 
principle more freely in electrical installations, many elements of danger 
could benearly removed. He thinks there will also be a better under- 
standing of the proper protection of the machinery; if a plant is left 
idle the machinery becomes cold, and a warm, humid atmosphere will 
then: produce condensation of moisture, which is the cause of much 
trouble. He adds thatif street railway managers knew what a deadly 
enemy salt was to insulation, they would never use it on their tracks. 


WIRES, WIRING AND CONDUITS. 


India Rubber Insulation. Mosettey. Lond. Elec. Eng., Oct. 30.—A 
communication pointing out the advantages of pure rubber as an insula- 
tor, as distinguished from the article which passes under the name * but 
which has all its virtue masticated out of it”; he claims that rubber 
loses more than half its value and nine tenths of its natural life by pass- 
ing through the usual masticating machines and is still further ruined by 
a chemical solvent; the term pure rubber should only be applied to such 
as has not gone through any of these processes. 

Underground Wires in Brooklyn. Elec. Eng., Noy. 11.—An extract 
from a report of the Brooklyn Subway Commissioners. The total length 
of the electrical conductors of all kinds within the city limits on Oct. 1 
was 21,957 miles, of which 65 per cent. are underground or under the ele- 
vated railway structure. Regarding the electrolysis of underground 
pipes due to railway currents, they state that the cast-iron water mains 
remained intact even in the districts most liable to destruction, while- 
wrought-iron and lead pipes deteriorated steadily and rapidly; the injury- 
is doubtless less rapid than it was two years ago, and a means of abso-. 
lute prevention of injury 1s not yet made known; non-metallic Pipes fien- 
gas and water are desirable in the present emergency, 


Rules for Suburban Poles in Washington. Elec. Eng., Nov. 11 —Ar 
print of a fewrules recently issued in the City of Washington vi 


ELECTRO-PHYSICS AND MAGNETISM. 


Ronigen Rays. SANDRUCCI. Nuovo Cimento, Vol. 3, P- 353; abstracted 
in the Lond. Lic. Rev., Oct. 30.—He describes experiments to settle th 
disputed point whether Réntgen rays act directly on the photogra hic 
film or indirectly by phosphorescence in the glass. He covered pa, if 
of a plate with a piece of glass inside of the cover, while the other cae 
was covered with a glass plate on the outside of the cover, and subdetind 
the whole to Réntgen rays; the effect of the fluorescence ot the aa : 
the sensitive film ought therefore to be very different on the ona = 
as the fluorescent light from the external glass plate ought to “int ie 
effect on the film; nothing appears to be said in the abstract of the ode, 
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sible effect of the fluorescence in the glass containing the film; the results 
show that the half which was covered by the external glass plate was 
slightly darker, and he concludes that this proves without any doubt that 
the Réntgen rays act directly on the sensitive film. 


Wave-Lengthof X-Rays. Fomm. Wied. Ann., No. 10; noticed briefly 
in the Lond. £i/ec., Oct. 30.—He describes what looks like a really trust- 
worthy determination of the wave length, obtained froma tube 30 cm 
long; the diffraction method was used, the rays being passed through a 
narrow slit after which they were photographed; the diffraction fringes 
appeared within the slit and not outside of it, as with ordinary light; he 
calculates the wave-length to be 0.ooco14 mm or ¥ of that of the shortest 
ultra-violet waves that have been examined. 


Rénigen Rays. WINKELMANN and STRAUBLE. Wied. Ann., No. 10; 
noticed briefly in the Lond. £iec., Oct. 30.—They found that plates of 
fluorspar in contact with a sensitive film turned away from the source 
have an extraordinary intensifying action, but the plates must be rough 
on the further side; ‘‘ the fluorspar rays” into which the X-rays are con- 
verted and which produce strong photographic action, have wave-lengths 
from 396 to 233 micromillimeters and are therefore ordinary ultra-violet 
rays. They also searched for regular reflection and refraction but found 
none. 


Distribution of Electricity on Vacuum Tubes. ViL_tari. Muovo Cimento, 
p. 359, Vol. 3; abstracted briefly in the Lond. Ziec. Kev., Oct. 30.—A de- 
scription of some experiments to determine the distribution of electricity 
on the surface of Crookes and Geissler tubes by sifting a mixture of sul- 
phur and red lead over them. The glass acquires a negative charge 
where it is struck by the cathode rays; the best results are obtained by 
applying the powder after the discharge has stopped; while in action the 
spot is continually changing its form; the deposit of red lead and sul- 
phur are separated by a neutral zone of bare glass; Geissler tubes show 
no surface charge. The experiments seem to show that there can be no 
return current over the glass from the anti-cathode to the anode. 


Temperature of Vacuum Discharge. Woov. Wied. Ann., No. 10; no- 
ticed briefly in the Lond. Z/c., Oct. 30.—He measured the temperature 
at the various portions of a stratified vacuum discharge by means ofa 
movable bolometer wire in the tube; the rise of temperature when the 
discharge is passing is not more than 20 to 60 degrees C., and the dark 
portions are colder than the bright ones. 


Effect of Insulation Resistance and Capacity in Alternating-Current 
Systems. FEETTINGHAUSEN and Ossana. Lond. £iéec., Oct. 30.—A transla- 
tion of the article noticed in the Digest, Oct. 10. It refers to observations 
made in the insulation testing of several three-phase systems, which lead 
to some investigations; it is shown how clock-face diagrams can be 
drawn to represent the relations between the insulation resistance, capa- 
city and absolute potentials of the mains and experiments arecited which 
prove that the treatment is correct. 


Foundations of Electrodynamics. Wiecuert. Wied. Ann, No. 10; 
noticed briefly in the Lond. Zvec., Oct. 30.—In a paper on this subject he 
introduces a new conception of one of the two displacements which form 
the basis of Maxwell's theory ; he regards only the electric displacement 
as a vector but the magnetic one as a rotor in Clifford’s sense ; the paper 
is highly matbematical; he concludes that electromagnetic vibrations 
take place at night angles to the plane of the polarization and attempts an 
explanation of Réntgen rays, 


Attractions and Repulsions. LEBEDEW. Wied. Ann., No.9; noticed 
briefly in the Lond. £éc., Oct. 30.—He deals with spheres vibrating in 
water; some of the results are briefly given in the abstract, the most 
noteworthy being that hydraulic resonance phenomena are identical with 
those previously developed by electromagnetic resonance. 


E. M. F. in Cobalt and Nickel Under Tension. Mayer. Wied. Ann.; 
noticed in Lond. Ziec. Eng., Oct. 30.—He discovered that in these 
metals tension procuces an E. M. F. identical in direction with that pro- 
duced by longitudinal magnetization; cobalt under stress behaves simi- 
larly to iron as far as permeability is concerned. 


Discharging Electrifed Conductors by Gases. VILLARI. Comptes Ren- 
dus, 123, Pp. 598; reprinted in L’£clairage ELilec., Oct. 31.—He shows that 
gases which have been traversed by X-rays acquire the property of dis- 
charging electrified conductors; they acquire this property rapidly and 
retain it for some time; the gases can be passed through long tubes of 
glass or metal, insulated or not; gases also acquire this property in pass- 
ing over a spark discharge of an induction coil, the length of the spark 
having but little influence; other properties are also discussed. This is 
followed by another article by the same author in which he discusses the 
action of the silent discharge of the property of gases to discharge 
electrified bodies; gases which have been traversed by sparks have a 
greater conductivity for heat, which is shown by a platinum spiral elec- 
trically heated to redness in a tube through which the gases pass; after 
passing sparks through the gases the spiral immediately cools. He thinks 
this property can be explained by the dissociation of the gaseous mole- 
cules; he tried the effect of the silent discharge on the gas as 1n ozona- 
tors, and finds that this does not give the gas the property of discharg- 
ing conductors; it even destroys any such property which the gas may 
have previously acquired. 
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Actionof Light on Spark Discharges. Warsurc. £lek. Zeit., Oct. 29.— 
An abstract from a German periodical; a discussion of some experi- 
mental data. : 


Rénigen-Ray Tube. L’Eclairage Elec., Oct. 31.—A note stating that 
Neesen in a recent German publication suggested to close the focus 
tubes with a bladder skin which is applied wet, as this has a much 
greater transparency for these rays than the glass; as X-rays on passing 
through this material produce carbonic acid gas it is necessary to keep 
the tube connected with the mercury pump. 

Electrolytic Thermopiles. Duane. Zeit. f. Electrochemte, Oct. 20.—An 


experimental proof of the equation of Nernst for the E. M. F. of sucha 
couple. 





Current Interrupter for X-RayApparatus. Stine. Elec. Eng., Nov. 1— 
A briet discussion of the various methods of interrupting the current for 
induction coils. The spark should be a thick one, and the problem is to 
prevent arcing and insure a firm electrical contact. Mechanical inter- 
rupters, which are frequently used, consist of radially projecting lugs 
attached to a revolving shaft; vicious arcing occurs, and to prevent this 
by adding condensers across the gap results 1n the coil being thrown out 
of resonance, which together with the prolongation of the arc produces 
a thin spark. If the gaps of such a wheel are filled with a non-conductor 
the arcing is increased and the action is more uncertain. A jet of air on 
the contacts to lessen the arc is fairly successful; an electromagnet for 
blowing out the arc is even more efficient; but with both, the spark is 
thin and a higher voltage is necessary, while there is an occasional spark 
of very high voltage, which is liable to puncture the tubes. The mer- 
cury electromagnetic interrupter is the most powerful of its class; 
with water over the mercury the arc is quickly extinguished, 
but the mercury is soon converted into a thick paste, and there fre- 
quently occurs an extremely powerful spark, which is apt to puncture 
the tube. The usual vibrating make-and-break leaves little to be 
desired, it takes up harmonics, however, and produces irregular sparks. 
Another form consists of an iron lever actuated by the mechanism of the 
core; this he describes in detail, as it has given him the most uniform 
and powerful results. He has also experimented with a mechanical in- 
terrupter under water, which he says forms the most efficient mechanical 
interrupter so far tried; the form which gave the best results is illus- 
trated; the contact wheel and brush areimmersed in water, which almost 
wholly prevents arcing, but the wearing was extremely rapid, due to the 
electrolytic action, and for this reason the brush was made the positive 
terminal, as it is more easily renewed; copper and silver gave the best 
results; oxidation will still occurevenin oil; the device was abandoned 
on account of the destructive electrolytic action. From this was devel- 
oped aninterrupter which proved quite satisfactory; it consists of a ver- 
tically-mounted shaft carrying a disc, on the flat face of which bears a 
carbon brush parallel to the axis; the material of the brush contained con- 
siderable graphite; next to the metallic contact piece is a piece of glass, 
at the junction of which the spark occurs; the arc was found to be short, 
but little destructive, and the wear is chiefly on the carbon brush. 


Apparent Capicity of Condensers for Short-Charge Periods. CARPEN- 
TER. Phys. Rev., November-December.—A description of the experi- 
mental determination of the rate at which the so-called absorption, or 
soaking-in, takes place and also the amount for different types of con- 
densers ; it varies with the voltage ; the quantity absorbed after the first 
0.005 second of charge is not strictly proportional to the voltage; the 
Steinmetz law regarding absorption with alternating voltages, namely, 
that the amount of energy 1s proportional to the square of the voltage, 
cannot be applied to this case. The percentage of full charge which is 
absorbed after the first 0.005 second is at 190 volts, 0.95 per cent. for the 
Stanley condenser, 22.80 per cent. for the paraffine and 12.86 per ceht. for 
the mica condensers. For short periods the quantity corresponding to the 
theoretical capacity is not strictly proportional to the voltage ; the capa- 
city of a condenser may be very different in an alternating current cir- 
cuit from its value when determined by full discharge methods; a change 
in the frequency might easily cause an appreciable change in the appar- 
ent capacity. 

Division of an Alternating Current in Parallel Circuits with Mutual 
Induction. BEDELL. Phys. Rev., November-December.—A reprint of the 
B. A. paper noticed in the Digest, Oct. 31. 

Experimental Determinations of the Temperatures in Geissler Tubes. 
Woop. Phys. Rev., November-December.—An illustrated article which 
appears to be a translation of the one referred to above. 


The Sympsychograph. Pop. Sct. Mon., November.—An editorial state- 
ment that the article by Jordan published in the September number (see 
Digest, Oct. 3) was written as a burlesque. 


ELECTRO-CHEMISTRY AND BATTERIES. 

Accumulator. ENGEL system. L’£éc., Oct. 31.—The positive plates 
are made by mixing litharge with sulphate of magnesia, washed grease 
and hydrochloric acid; this is applied to the plates and hardened by im- 
mersing several days in water; for the negative plates he uses litharge 
and calomel or bisulphate of mercury, ammonia being used as the liquid; 
they are also hardened by several days immersion in water; the plates 
are formed in a solution of common salt, after which they are used with 
sulphuric acid as usual. 
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Accumulator. GUELCHER system. L’£iec., Oct. 29.—He uses a frame 
work of parallel lead wires, around which is woven a sort of cord made 
of elastic glass wool, the method of weaving resembling that of an ordi- 
nary wicker basket; the active material is then held by this glass woul 
ina finely divided state. With a 12-hour discharge a battery weighing 
10.7 kg had a capacity of 11.2 ampere-hours per kgm of complete battery. 

Theory of the Lead Accumulator. Ess, Loes and Lieprnow. Lond. 
Eléc., Oct. 30.—A brief summary of the recent discussions between these 
writers, all of which have already been noticed in these columns. 


Electrolytic Desilverizatior. Tommasi. L’£clatrrage Elec., Oct. 31.—In 
a continuation of his serial he describes briefly the manufacture of spongy 
lead, oxide of lead and white lead by an electrolytic process, and he 
shows by estimates that their production by this method would be much 
cheaper than by the present processes; in some cases the cost of the 
process would be covered by the silver which is separated out. The 
process seems to consist in depositing fine lead crystals from a solution 
and using this for the manufacture of accumulators and for making the 
oxides and white lead. When these crystals are heated in contact with 
air they are rapidly changed into the oxides of lead of great purity; the 
estimated cost of the processis given. To change them into white lead 
the crystals are subjected to a special treatment which is not described. 


Electrolysis of Chlorides. Lunce. Zett. f. Electrochemie, Oct. 20.—A 
reprint in part of an article in reply to a recent one by Andreoli (see 
Diges!, June 27 and July 18) on the history of this subject, in which the 
latter gives very little credit to Germany; the present writer shows that 
the subject was developed in Germany as early as 1884 by Hoepfner, 
and that a factory was started in the year 1890, since which time it has 
been running uninterruptedly; in 1892 it was doubled in size; the factory 
was well constructed and continued to operate regularly without the fre- 
quent interruptions which have been experienced in other more recent 
installations; from an economical standpoint the results were extra- 
ordinary. Water power being scarce in Germany, a factory was built in 
1893 in a district where there is a cheap brown coal; this was finished 
one year later and doubled in size in 1895; a number of other similar fac- 
tories have been and are being constructed in Germany. 

Accumulator. Guyer. L’Eclairage Elec., Oct. 31.—In a continuation of 
his description of the exhibits at the Geneva Exposition, he gives an illus- 
trated description of an accumulator made at Friburg, Switzerland, with 
which a part of the exposition was lighted. The plates are said to be 
proof against injury by rapid discharges, while at the same time they 
have a high efficiency. The electrodes are made of the usual grid, the 
active material being held in place by perforated celluloid sheets, sepa- 
rated from the plates themselves by a porous envelope, the nature of 
which is not described. After five or six charges the capacity will be 20 
amperes hours per kg. for a fall of voltage of 10 per cent. ‘ 

Nickel Plating. Woov. L’Ecla rage Elec., Oct. 31.—A number of 
receipts from Genie Crvi/. 





Cyanide Process. Eng. & Min. Jour., Nov. 7.—A note stating that a 
cable dispatch from London announces that the court has decided the 
MacArthur-Forrest patents to be invalid in the Transvaal. Fora con- 
siderable time past about 3o per cent. of the gold has been obtained by 
working the tailings with this process. 

Electric Conductivity of Some Normal Solutions. Loomis. Phys. Rev., 
November-December.—The results of experimental determinations of 
the specific gravity and electrical conductivity of normal solutions of 
sodium and potassium hydroxide, hydrochloric, sulphuric, nitric and 
oxalic acids; the measurements were made by the Kolhrausch method. 


Automatic Switch for Charging Accumulators from an Arc-Light Cir- 
cut. KipweELi. lec. Eng., Nov. 11.—An illustrated description of an 
automatic switch which he had constructed, as there was none in the 
market; it has operated very satisfactorily. The switch may be thrown 
on at any time during the day, leaving it to the automatic switch to 
turn the current into the cells and when it is started to keep tae line cir- 
cuit intact and break the cell circuit should the dynamo stop of the line 
break; during the action of the switch the cells are short-circuited 
through an interposed resistance; the mechanism appears to be very 
simple. 

Osmotic Theory of the Voltaic Cell. Goopwin. Phys. Rev., November- 
December.—A reply to a recent criticism by Bancroft, showing that the 
predictions on which the criticisms are based are in direct contradiction 


with facts. 
UNITS, MEASUREMENTS AND INSTRUMENTS. 


Sheets and Wires for Dissipating Electrical Energy. Lond. £ilec., Oct. 
3o.—An editorial article giving a mathematical discussion from which 
some interesting conclusions are drawn; it is limited to bare metal 
placed in a position (whether vertical or horizontal is not stated) such 
that there is equal radiation in all directions; by omitting certain secon- 
dary effects the discussion becomes quite simple. A formula for dissi- 
pation sheets is deduced, from which it is concluded that ‘‘if the thick- 
ness and limiting temperature of any number of sheets of fixed proportion 
but of different size” are constant, the current-carrying power of the 
sheets will vary directly as the product of the breadth into the square 
root of the emissivity, and inversely as the square root of the specific 
resistance, and the power-dissipating power will vary as the product of 
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the square of the breadth into the emissivity, and will be independent of 
the specific resistance; the current-carrying power varies as the square 
root of the thickness and the power-dissipating power is independent of 
the thickness. If the limiting temperature and the thickness are constant 
the comparative cost of two different materials is directly proportional 
to the product of the specific gravity into the cost per unit of weight and 
inversely proportional to the value of its coefficient of emissivity; the 
shape to dissipate the same power with the same current will be such 
that the length will vary inversely as the square root of the specific 
resistance; bright surfaces should be avoided and they may be covered 
with soot or lampblack; a table of the most commonly used 
metals is given, showing their order of suitability in respect to 
these considerations; this depends also on the mechanical 
considerations and the possible temperatures; the temperature coeffi- 
cient need not be considered if the resistance at the working tem- 
perature be used. Regarding wires, it is stated that ‘‘cheap ohms” can 
be obtained by getting the finest wire available; the number of ohms 
which can be purchased for a penny, for platinoid is given in a table and 
increases very rapidly with a decrease of the diameter; cheap surface, 
however, is the desideratum and the question of the number of square 
inches for a penny is therefore discussed; a curve is given showing the 
relation for platinoid between the gauge of the wire and the price per 
pound, which curve must be taken into account to determine the cheap- 
est surface; the finest wire will in that case not be cheapest but there 
will always bea certain size, from such curves, which will be cheapest 
to use; a table for platinoids is given on this basis showing that 0.006 
inch is the best diameter; at a dull red heat this wire will carry t.21 
amperes, and for greater currents several spirals must be placed in par- 
allel; one foot of this wire has a resistance of 5.8 ohms and will dissipate 
about nine watts; the cost of making the spirals will change the condi- 
tions somewhat; less metal will be required if the wire is first flattened. 
Theoretically the cheapest material is that for which the product 
of the number of square inches for a penny on its best gauge, multiplied 
by the number of degrees of its safe limiting temperature, is a maxi- 
mum; for considerable differences in the emissivity ‘‘ the continued prod- 
ucts of the last two factors and the coefficients of emissivity must be 
compared”; the specific resistance has no direct importance, it will not 
affect the length and surface, but will affect the number of spirals. 
Under the head of ‘‘some practical dissipators ” it is suggested to place 
the resistance wire or strip in a tank of water; the limiting capacity in 
that case is the point at which a skin of superheated steam is formed 
around the conductor, which limit is very high; the wire should be placed 
near the bottom of the tank; its dissipating power will be many times 
that when exposed to the air; one square foot of iron plate will emit 
about 400 watts at a low red heat in air, while in water this figure will be 
from 1500 to 3000; carbon may also be used or a paste of powdered coke 
and bituminous or saccharine syrup, moulded and dried; to mix in- 
sulating powder with this is wrong in principle, as a higher specific re- 
sistance merely means that the rods must be thicker or more numerous 
and it would be better therefore to have the conductivity as high as aos 
sible. (Nothing is said about the effects of electrolysis in wires immersed 
in water, which effect very soon destroys the wires.) 

Protecting Mirror Galvanometers from Earth Currents. CLASSEN 
Elek. Zeit., Oct. 29.—He gives some experiences which he has had in a 
tecting his instruments from the earth currents due to electric railways 
in the neighborhood of his laboratory. The astacising of the System of 
magnets should be carried so far that the earth’s magnetism, and there- 
fore any variations in it, no longer have any effect, direction being given 
to the suspended needles by means of torsion or an auxiliary stationary 
magnet; he surrounds the magnetic needles with an iron ring; it is neces- 
sary that the magnetic needles of the astacising system are exactly par- 
allel, or can be made so, which latter is difficult for very small’ needles: 
he does not favor the use of a bundle of iron wires in place of the ‘iron 
ring; the iron ring may be dispensed with when the instruments are not 
of the most sensitive kind by using a system of two steel magnets con- 
nected by an iron wire in the form of a ring which can be moved over 
them to weaken the upper or lower poles; by applying this he not only 
neutralized the effect of the earth currents, but made the instrument 
more sensitive. 


Calibration of Standard Resistance Tubes. Leman. Elek. Zeit., Oct. 29.— 
A brief abstract of a paper from the publications of the Reichsanstalt. in 
which he discusses mathematically the method of finding the corrections 
for the varying diameters of the glass tubes for mercury resistance 
standards. 


New Method of Measuring Polarization Capacity. Gorvon. Zeit. ye 
Electrochemie, Oct. 20.—An illustrated description of a method based ona 
principle suggested by Nernst and claimed to be simple and convenient 
the polarization capacity being compared with a condenser in the ofdi- 
nary bridge arrangement; it has the*advantages over the other methods 


_ that a telephone is used as the measuring instrument, alternating cur- 


rents of known frequency not being necessary. The ordinary bridge ar- 
rangement, with four resistances, is used, with a condenser in each of two 
adjacent branches, the condenser and resistance in one of these branches 
representing the cell or battery to be measured; in this arrangement the 
usual bridge relation of the resistances still exists, notwithstanding the 
insertion of the condensers; the resistances in the two branches contain- 
ing no condensers are also inversely proportional to the capacities of 
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the two condensers in the other two branches. In the complete ar- 
rangement the two simple resistances are the two parts of a slide wire 
resistance; the adjustable resistance in series with the known condenser 
‘is made of a liquid resistance with adjustable electrodes, their size being 
such that their polarization is negligibly small as compared with that to 
be measured; the known condenser 1s sub-divided, so that from one to 
twenty microfarads can be unplugged; after adjustment the resistance of 
the adjustable liquid resistance must be measured; if the cell to be meas- 
ured has an E. M. F., another condenser must be connected in the tele- 
phone circuit to prevent a continuous current from flowing. In making 
a measurement the condenser is first adjusted to give approximately a 
minimum reading in the telephone, and the resistance in series with it, as 
also the slide wire resistance, are then adjusted until a sharply defined 
minimum is reached; measurements may be made with various different 
capacities, all of which should give about the same results. The same 
method may be used for measuring the resistance of a cell with large 
polarization. He shows that the polarization capacity is the same for all 
oscillations which are audible in the telephone. 





Testing of Heavy Insulators. Hopkins. E£iec. Eng., Nov. 11.—An 
illustrated description of an apparatus for testing porcelain insulators. 
The alternating current is first stepped down, the instrument being 
placed in the low-tension circuit; the current is then stepped up to 30,000 
volts by means ot a single-ring transformer; the high-tension circuit is 
shunted by a spark gap; there are convenient arrangements for holding 
the insulators; a faulty insulator will begin to sing until it cracks and 
becomes red-hot at the puncture; any fault immediately starts a slow 
leak; sometimes they begin to leak after 5 or 10 minutes, in which case 
they become warm, although they may not puncture, and should not be 
passed; only those that remain cold for thirty minutes are considered 
perfect. 


Electrical Measurements of Precision. SHELDON. lec. Eng., Nov. 11.— 
A brief abstract of a recent lecture; it is general in character and gives a 
few hints regarding the best instruments to be used. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Automatic Telephone. AposToLorFF system. Z’£éec., Oct. 31.—A brief, 
general description, without illustrations, of thissystem, which is claimed 
to be almost a revolution in telephone service; a subscriber can place 
himself in communication with any other without the use of any person 
at the central station; thesystem is being tried by the British Telegraph 
Department. It is applicable without difficulty to all the ordinary tele- 
phone systems without increasing the number of lines, the entire change 
consisting merely in the addition, at each subscriber, of a small appa- 
ratus by which he makes the necessary connections; at the centralstation 
the ordinary apparatus is replaced by the automatic switches; it is 
claimed that 100,000 subscribers can be provided for at a single station. 
A description of the mechanism of the manipulators has not yet been 
published, but it is claimed to be very simple. It appears that the sub- 
scriber presses one button until the first two numbers of a four-place 
number of a subscriber appears, he then presses a second button until 
the other two numbers appear; (if the desired number should be ggg99 he 
would have to wait until 99 figures had appeared after pressing the 
first button and the same time while pressing the second one); he then 
presses a button with the inscription ‘‘call” and when he received the re- 
turn signal the necessary communication has been established; another 
button is pressed when the conversation is finished; if a line is busy the 
word “off” appears on an annunciator. 


Telephone Cables. Preece. Lond. £iec., Oct. 30; a brief communica- 
tion in reply to a recent statement in that journal.—He states that there 
is nothing in his recent paper to justify the assumption that he advocates 
any arrangement which would increase the capacity of a telephone cir- 
cuit ; 300 feet of the proposed core was made, and very careful measure- 
ments were taken, the results being given in a tabie together with those 
of various types of post-office cables, showing that the above conclusion 
is not justified. 

Submarine Cables. Elek. Zeit., Oct. 29.—A brief editorial discussion 
referring to the recent suggestion of Preece, and giving the data of some 
existing cables ; the new cable of Preece is thought to be an important 
improvement in submarine telegraphy. 

Veering Drums for Light Ships. Lond, Elec. Rev., Oct 30.—An illus- 
trated description of the Benest system, to be used in telegraphic com- 
munications with light ships. The cable is taken in and let out by means 
of an automatic swiveling drum, which is capable of making a number of 
motions, one of whichis to turn around on a pivot perpendicular to its 
axis, so that if there is a tendency to twist the cable the drum, by turn- 
ing, will again untwist it, thus restoring the normal condition of the 
cable. 

Disturbances Due to Electric Railways. VaN VLOTEN. L’£lec., Oct. 
31; a continuati@@, and apparently the conclusion, of the long report.— 
Among other things he states that the expense of doubling the telephone 
line in order to avoid interferences from railway circuits may be greatly 
diminished in cases in which only a portion of the telephone line is near 
the railway circuits, by making only that portion a metallic circuit and 
placing a transformer at the end, the secondary of which is connected 
with one pole to the continuation of the single line and with the other 
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pole to ground, thus one portion is metallic and the other a single circuit, 
the transmission from one to the other being by means of a transformer. 

Underground Telephone Wires in Indianapolis. Elec. Eng., Nov. 11.— 
A brief illustrated description of the method of laying. When completed 
the city will be comparatively free from overhead wires 1n the business 
portion; a single duct, vitrified clay pipe, is used, being carefully 
smoothed and cleaned in the inside after laying; the lengths vary from 
200 to 600 feet; 120 pair cables, 2.25 inchesin diameter, will be used. 


The Worthington Self-Cooling Condenser. 


The Worthington self-cooling condenser, made by Henry R. Worthing- 
ton, Brooklyn, N. Y., consists of the combination of an adjunct with 
either the ordinary Worthington surface condenser or to the jet con- 
denser whereby it is enabled to operate without a natural water supply, 
acertain amount of water being used over and over again. The princi- 
ple of this condenser is an old one and it is said to have been practiced 
with almost every conceivable sort of apparatus from a brush heap to 
elaborate piping systems and other methods. ‘The Worthington con- 
denser cools its water by an ingenious fapparatus, illustrated in the 
accompanying cuts. 

A tall sheet-iron tower is erected and near the bottom thereof is a 
grid upon whichis placed, end on, a largenumber of vitrifed pipes com- 
pletely covering the surface of the grid. On top of these pipes is another 
layer of pipes, but so set that the pipes of the upper layer rest upon two 
and in most cases three of the pipes of the lower layer. Similarly, the 
construction of the cooling tower is built up, as shown in Fig. 1, and itis 
thoroughly effective. Water dripping on the pipeat'the top must spread 
to two pipes on the next layer, to four pipes on the next, and so on, until 
when it reaches the bottom it is practically dripping from all the pipes 
of the last layer. So thoroughis this distribution that it is said should 
the distributing pipes above get out of order and water be literally poured 


se , 
a 


| 
| 


i 
Hi 


HUTTITESTOT 


ii 


AUER 


TET 
UA 
A 
















TOWER 


PEUVERY 









ExnHavsT 


1" 
PS 
a 








pull TTA 


uN 
OVER FLOW 


SUCTION TANK 


Fic. 1.—SELF-CooLinG Jer CONDENSER. 


in a solid stream in onecorner of the vitrified pipe system, at the bottom 
the water would still drip uniformly from all parts. With the even dis- 
tribution of water over the top, such as normally obtained, it is certain 
that the water could not be better or more evenly subdivided. A blower 
at the bottom of the tower sends a cooling draught of air up through the 
pipes, and by direct convection and by evaporation reduces the tempera- 
ture of the water to a considerable degree, and readily enables the pro- 
duction of 25 inches of vacuum in the hottest weather. When the 
weather becomes cooler it is only necessary to slow down the fan engine. 
If the condenser be of the jet type, as shown in Fig. 1, the amount lost 
by evaporation in the tower is more than made up by the condensed 
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steam of ‘the exhaust, and a little overflow is provided for at the tank a 
the bottom of the tower. 

Fig. 2 illustrates an actual tower installed at the Edison electric 
light station at Detroit. This was 
used with asurface condenser, he 
arrangement of which is shownin 
Fig. 3. For convenience it was 
placed upon the roof. In some 
cases the placing of the tower 
upon the roof would seem at 
first to have the effect of 
causing the pump to work 





Fic. 2.—CoNDENSER AT DetTrRoIT EDISON STATION. 


against a great head, but asa matter of fact the up-column of water is 
balanced by the down-column, and the actual working head is measured 
by the height of the tower itself, which is negligible in comparison. The 
exhaust steam in the case of the jet condenser passes first through a 
heater and then into the condenser. The feed water passes through 
this heater and then through the heater of the fan engine, and 
is thereby increased considerably in temperature before it enters the 
boiler. 

The tower is a very permanent structure and the wetted surfaces for 
the most part are of vitrified tile and therefore cannot rust out. The 
overflow at the bottom of the tower thoroughly skims the water before it 
is used again. The popular criticism against such devices is that a cer- 
tain amount of power is necessary at the fan engine. This is undoubt- 
edly true, but this is small, being 1 or 2 per cent. of that of the main en- 
gine, according to the temperature of the air outside. Moreover, the 
advantages gained by these methods more than counterbalance the ex- 
pense of the power necessary to drive the fan. If a natural water sup- 
ply were used, the pump would have to work probably against a consid- 
erable lift and through a long piping system and there would be a per- 
ceptible increase in the power necessary to drive it. The condensing 
water by the use of the cooling tower is absolutely free from foreign sub- 
stances, such as ice, fish, weeds and floating matter. 
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Fic. 3.--SELF CooLinc SURFACE CONDENSER. 


A large number of these condensers have been installed and the com- 
pany is in receipt of many flattering testimonials concerning their per- 
formanc 
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New Crookes Tube. 


A new Crookes tube is being placed upon the market by the Boudreaux 
Dynamo Brush Company, New York, which is illustrated herewith. The 
results obtained with this tube are said to be superior to anything hither- 
to produced. The tube is indeed unique in its construction. The cathode 
consists of a platinum reflector in one end of the tube and the anode of a 
ring of wire supported inside the bulb about the middle, Therefore, the 
actual electrical discharge takes place between the edges of this spherical 
reflector and the ring before mentioned. The cathode rays pass in the 
most part through the centre of the ring and strike upon a little reflector 
plate which is supported upon a glass mount just beyond and directly in line 





New Crookes TuBE. 


with the focus ofthe reflector. Thisreflector plateis also curvilinear and 
of platinum. The anode ring surrounding the flux of cathode rays is said 
to concentrate the rays upon the reflector plate, producing a more 
intense bombardment and a greater ‘intensity of the X-ray. When the 
tube is working this reflector plate becomes very hot, as is common in 
such cases. This heating serves to reduce the vacuum and the at- 
tenuating effect of the discharge serves to raise it. The two are very 
nearly balanced and therefore the tube operates very nearly the same at 
all times and requires no extra amount of heating to reduce its vacuum 
as is common with other tubes. 

The principle is new and ingenious and its absolute verification will be 
a matter of great theoretical interest. Whatever the theory of the tube 
may, be, the results are said to justify its slightly increased cost of con- 
struction. 


Electric Heaters. 


New designs of electric heaters have been brought out by the Globe 
Electric Heating Company, Philadelphia, Pa.,two of which are illus- 
trated herewith. Fig. 2 represents a style of heater which is designed 
for heating large halls, theatres, conservatories, etc. It is bracket-form 
and attached to the side walls. It may also be used for the purpose of 





Fic. 1.—PorTABLE ELEcrric HEATER. 


heating show windows to keep the glass clear from frost. These heaters 
can be controlled in groups by thermostatic switches so as to keep the 
temperature of the room at any given degree, thereby ensuring an even 
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heat. They are besides economical to opérate. The bracket heater con- 
sumes one half an ampere at 110 volts, and its dimensions are 8 inches 
in height and 2% inches in diameter. 

Another design is shown in Fig. 1, which represents a portable 
electric heater in which there are four coils consuming alto- 
gether 2.8 amperes at 110 volts. The ar 
tistic ironwork of this heater can be 
made to harmonize with any particular 
design of fixtures or finish in the room, 
and it is evident from the construction 
that this style of heater can be made up 
in banks of any desired size. The one 
shown in the illustration contains five 
coils, each 24 inches high, the length of 
the heater being 28 inches by 1o inches in 
width. 

These heaters are extremely attractive 
in design and should receive considerable 
favor among those who are inclined to 
the utilization of electric heat. 


Automatic Motor Switch. 

A simple and effective automatic switch 
has recently been brought out by Messrs. 
Zimdars & Hunt, 127 Fifth Avenue, New 
York. 

The main advantages claimed for this 
switch are the fewness of parts and the 
absence of springs, besides its simplicity 
and reliability of action. 

Reference to Fig. 1 will show the appli- 
cation of this switch, which is designed 
especially for electric pump work. The 
lever of the switch is controlled by the 
raising and lowering of the floa: chain, 
according to the amount of water in the 
: tank. As the water level is lowered by 
Fic, 2.—BRACKET HEATER. the diminution of the water supply the 

float, in sinking, raises the weight on 
the chain until the lower adjusting ball reaches the lever. The latter is 
then gradually raised, which at the same time raises the top lever until 
the latter reaches a vertical position. 

This lever, by reason of the weight at its outer end, is carried over and 
beyond its vertical position, causing it to strike the cam (Fig. 2)and make 
contact, thus starting the motor and pump. As the motor level rises the 
float rises with itand allows the chain and its weight to drop. In doing 
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Fic. 1.—APPLICATION OF SWITCH. 


this the upper adjusting ball depresses the end of the lever and gradu- 
ally draws the upper lever contacts away from the motor wire terminals 
until the lever and weight reach a vertical positién. The weight then, 
by gravity, causes the lever to suddenly fall back, and at the same time 
breaks the motor circuit, thus stopping the pump. 

The switch shown in Fig. 2 is for automatically starting and stopping 
motors up to and including five horse-power, and its operation is practi- 
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cally the same as the one previously described, whichis for small motors. 
The points of difference between the two designs are, however, important. 
The large size switches are provided with resistance, which is all in cir- 
cuit at the time the circuit is closed, in the manner above described. 
The weight on the upper lever is prevented from carrying the lower cver 
suddenly by the action of the dash pot shown in Fig. 2. As the. air 
escapes from the dash pot, by reason of the pressure exerted by the 
weight, the contact fingers of the switch slowly pass over the resistance 
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Fic. 2.—LArGE Motor SwIiTcH. 


contacts, thus gradually cutting out resistance until the last contacts are 
reached, when all the resistance is cut out. The motor is then running at 
full speed. 

After the tank is filled, the circuit is broken suddenly as, in the case of 
the smaller switch, because there is no resistance to the fall of the 
weight in its backward motion. 

The dash pot, it will be evident therefore is an important feature of the 
large switch, since by its action the current is admitted to the motor 
gradually through the resistance, thus preventing undue sparking at the 
commutator at the time of starting the motor. 

By adjusting the escape valve of the dashpot the time of action of the 
switch line can be accurately regulated. The current can be turned on 
in from 5 to 39 seconds, according to adjustment of the valve; the quicker 
the air escapes from the dashpot the quicker the switch acts, and vice versa. 

These switches are mounted on marbleized slate, with iron frame. 
There is a foot at each corner, which raises the body of the switch from 
the wall, thus permitting a free circulation of air around the resistance 
devices, which are placed at the back. 

The smaller switch (Fig. 1) is designed for motors not exceeding one 
half horse power. 

Any desired depth of water can be maintained in a tank by varying 
the distance between the adjusting balls on the chain running through 
the slot of the switch lever. 

Messrs. Zimdars & Hunt state that they have already put out about 
50 of these switches and they have given perfect satisfaction in opera- 
tion. : 

The switches, it may be stated, are well made and finished, and their 
simplicity will at once attract the attention of the interested reader. 


Arc Lamp Mechanism. 


A new lamp mechanism, illustrated herewith, is that of the Ajax 
enclosed arc lamp for which many distinctive features of merit are 
claimed and which especially adapt it for lamps of the long-burning 
type. Such lamps must not only be simple as regards the number of parts 
used in their makeup, but the few parts used must be of such a nature as 
to require the least possible care in operation. 

A rack feed was selected for the Ajax lamp because of the advantages 
possessed by this construction for lamps of this class. The rack feed of 
itself is a simple and positive mechanism. There is no gearing used in 
the lamp except the qge pinion which engages loosely the rack rod,fand 
supports the latter at a position determined by the strength of the series 
solenoid. 

By reference to the cut it will be seen that there can be no slippage of 
the carbon rod, and consequently no feeding of the upper carbon until 
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the vertical vibrating pin is allowed to fall below the horizontal adjusta- 
ble pin by the consumption of the carbons and the consequent lowering 
of the cores of the solenoid. 

This positive feed feature well qualifies the lamp for locations where 
there is considerable vibration. The absence of frictional clutches and 
other tight-fitting parts eliminates the possibility of the carbons sticking, 
the ‘‘ feed ” being accomplished by inappreciable increments through the 
medium of gravity and a weighted escapement pawl which vibrates very 
slowly. 

The escapement pawl is case-hardened; all steel parts are nickel 





LAMP MECHANISM. 


plated, and the entire absence of springs and dash pots are among the 
features which commend the Ajax lamp for durability and reliability. 

Pomeroy, Woltmann & Co., 43 Cortlandt Street, New York, are manu- 
facturers of this lamp. 


New Electric Meter. 


The demand for an electric meter that will give a commercially accu- 
rate record, and not require any special attention in its installation and 








MECHANISM OF ELEctTric METER. 


operation, led the American Electric Meter Company, Philadelphia, to 
direct its attention to the solution of this problem, and how successful it 
has been in its efforts we leave the reader to judge for himself from the 
description of the apparatus which follows. 

The mechanism is simple, as may be-seen from the accompanying 
illustration, which is of a 22-light meter. 
In the three-wire system the meter consists of two solenoids and cores 
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placed above a self-starting pendulum actuated by the electric current. 
The pendulum, by means of a cam, at each stroke raises a panel on a 
ratchet wheel toa uniform height. The solenoids, by means of their 
cores, shift the angular position of a pendant arch attached to their axis 
So as to permit this pawl to drop along the ratchet wheel a number of 
teeth proportional to the current passing through the meter, thus at each 
stroke of the pendulum the load in amperes passing to the consumer is 
by means of the ratchet wheel and the dial register, measured and added 
up in ampere-hours. That is all there is of the meter save a pointer 
and scale showing through the glass the amperes passing. The interior 
mechanism is supported by a brass frame, similar to that of a Yankee 
clock, and the case is cast iron, thus acting as a magnetic shield and pre- 
venting tampering with the meter by means of magnets on the outside. 

The accuracy of the meter is claiméd to be unvarying from the outset, 
and is maintained so long as the meter is in use. This desideratum is se- 
cured by the absence of permanent magnets, which lose their strength ; 
the absence of jewels, which break; no lubrication of bearings, no 
springs and no sliding friction. The meter is hermetically sealed against 
dust and moisture and it cannot be tampered with. 

To operate its pendulum it is claimed that about * of a watt is re- 
quired for a 22-light meter, the larger sizes taking a trifle more power. 
Thus the amount of power wasted is almost negligible, because it has 
nothing else to do but to swing a pendulum on roller bearings. 

The American Electric Meter Company has perfected the designs and 
models of the ampere-meters used on direct currents of constant voltage, 
anywhere from go to 125 volts on the two-wire or three-wire systems, and 
for any capacity from 10 amperes (22 lights) to 320 amperes (700 lights), 
and the company now presents the result of many years’ work in the be- 
lief that it has in this meter overcome all of the practical difficulties that 
have hitherto stood in the way of the unqualified acceptance by electri- 
cal companies of the mechanical meter. 

The meter is covered by patents issued Jan. 29, 1895, and March 10, 
1896, and also by patents allowed as follows : Numbers 582,295, 582,296, 
582,292, 582,293, and dated respectively May 13, May 19, May 25 and July 
2, of this year. 

We are informed that the company, of which, by the way, Mr. W. D. 
Marks is president, is engaged as well in designing meters for alternat- 
ing currents for any potential and any system of wiring. 


Dynamos and Motors. 


The direct-current machine illustrated herewith, which is manufac- 
tured by C. A. Eck, 157-161 Oraton Street, Newark, N. J., is designed to 
combine the most essential features for the generation and use of elec- 
tric currents. It embodies the following requisites: Perfect electrical 
proportioning, high efficiency, best insulation, simplicity in mechanical 
design, slow speed, self-lubricating and self-lining bearings, best work- 
manship and materials. 

The field magnets are composed of wrought iron of highest magnetic 
quality, and the armature core is of the toothed drum or ironclad 
type, proportioned with a view of maximum efficiency and slow speed; 
the commutator is of tempered copper, generous in size and with many 
segments, and perfectly insulated. The bearings are all of the self-oiling 
type and do not require attention oftener than once in two to four weeks. 





DynaMo or Moror. 


The brushes used are best gauze and graphite, The insulationis the 
best obtainable, mica being used throughout. Each machine is thor- 
oughly tested above its rated capacity before leaving the factory and is 
known to be in perfect order. If necessary it will stand heavy over- 
loads for short periods and change of loads does not require shifting of 
the brushes within the rated capacity. The dynamos are all compound- 
wound and are said to be perfectly automatic in regulation. 
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THE ELECTRICAL STOCK MARKET. 


NEW YORK, Nov. 14, 1896. 
ELECTRICAL STOCKS.—The sharprise of the week before last has been 
well maintained during the week just past. Edison Electric Illuminating of 
New York advanced 3 points, closing at roo bid. Electric Storage Battery 
shows a slight advance, while the preferred stock suffered a fractional decline. 
General Electric common lost -% of a point on the week’s transactions. West- 
inghouse, both common and preferred, holds about steady. 


TELEGRAPH AND TELEPHONE.—Bell Telephone heads the list ot 
declines with a loss of 5 points as compared with last week’s closing quota- 
tions; other telephone stocks suffered losses but not so great as those of the 
parent company. Among the telegraph class Commercial Cable lost 5 points, 
while Western Union and Postal advanced, the former % and the latter 3%. 

TRACTIONS.—Street railway securities were dull, although some activity 
in Columbus Street Railway slightly varied the monotony. Brooklyn City 
Railway stock continued the advance, going up as high as173. Buffalo Rail- 
way lost 3 points. Other losses reported are Baltimore Traction, %; Brooklyn 
Rapid Transit, 2% ; New Orleans Traction, %!; West End, Boston, 2, preferred 
Y%. The advances recorded are Heatcnville, 1% ; New Orleans Traction pre- 
ferred, 2; Worcester Traction common, 1; preferred, 1. 

EDISON COMPANY’S EARNINGS —The report of the Edison Electric 
Illuminating Company of New York for October shows gross receipts of 
$193,826.10, an increase of $33,346.63 as compared with the gross receipts during 
the same period of 1895; the net receipts were $89,432.54, an increase of 
$25,393 35- For the 1o months ended Oct. 31 the gross receipts were $1,775,- 
632.65,an increase of $180,932.14, as compared with the same 1o months last 
year; net receipts for the same period, $837,208.21, increase $105,803.70. 


ELECTRICAL STOCKS, 








Par. Bid. Asked. 
Chicago Edison PRINT gr innsouteiossocessenecenesse 100 ee ee 
BGIOe TUGETSS Biles PUM COT Rec ccccccicccccccescsccese S60 100 102 
“ “s Sy EN Bi ascccadecss aeeresoascons + I00 88 93 
“ “ Se a alain nie ienwek cus 100 - oa 
“ “ wut. RR pdeas ae ‘és ee 
Edison Ure Milling....... ain weet eave says baadiiwe decane 2D 7% 10 
Electric Storage Co., Philadelphia............ceeeeeees 100 30% 30% 
Electric Storage, pref... .scccccccccccscccsecececeessees 100 32% 32% 
OE SSS inl REE "a ey eR nee AS 100 335% 33% 
General Electric, pref......... Sacks habinwesa ae bs i 70 a 
Westinghouse Consolidated, com..............ceeeeeee 50 25 se 
“ UE ge ca teh bn sawn vas oo 00 50 50 51% 
BONDS 
Edison Electric Ill., New York.........sseeeees eesseeee 105 104% ee 
Edison Electric Light of Europe...............008- ecas 30D 75 85 
General Blectric Co., deb. SB... .ccccccscccccccccccce soos, 308 92% ee 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone...cccccccscccccsscceceseceess 200 205 206% 
American District Telegraph........cccscsesseesseeees I00 *29 39 
American Telegraph & Cable.........ccccscccesceseees - 100 go 91% 
Central & South American Telegraph..........s.se008 100 124 127 
Commercial Cables, csccscccccescesccccccceces ececse. 30D 145 oe 
Brio TOlOPNONS ccc ccccccccccccsecscoccccccccecccctsccs 200 62% 63% 
Wow Bngiand TelOGROR®, vccccccesccccccscecccocececces 300 99% ee 
Postal TeleerameeT ee +02 canccvacscsccevercocescccess 38D 88% 90% 
Western Uniod TOPMIOORs cvcncescdcccsovccccesessccess BOD 88% 88% 
ELECTRIC TRACTION STOCKS, 
Baltimore Traction....cccccccsccsecscescccccseccccccsess 35 18% 185 
Brooklyn Rapid Transit,...cscessssccsccccesmesesccese 21% 22!4 
Brooklyn TrAchlat, occcssestetccveccccsencsoccecesscese 300 oe 14 
“ “ WOE oc cdnccccecedsesssccosececceesss 200 46 48 
Bulale BtiePacihococekéccdiactavessscwatecctbiensesece 20D 75 77 
Cleveland BaeOiras RY ssccccscccactscstencccccccecseesse BOD oe “> 
Colmes Wee Oe sdbceckdes cccasecascctsccccccocsscscess 360 43 45 
Festonville cosscccccccccccecesccccccccccscescsecsccesess 100 51% 52 
“6 PE cckdwkncenassesenecccesas gonbénecses.cean ée 62% 
Wow OvleOma BrmGOO ce csedcseccccscdccsccese cocccocces | 300 9 11 
” - UGE vvescscs vecccevésocseocececeess 260 40 45 
Wortiy Share. THM an kan hawdesdccnccctcccéscctececess. 300 24 26 
” Si ttebasbcbokéecsiocuvsesess’ 200 76 79 
Rochester Oe. We iccnceilacccteiekusdeitkc00ed Ssstiniass oe 17 19 
SLOINWOT Riss cressesecesiccics cdaneaeedeesceds sapesheeee.. con 45 50 
Union Railway (Huckleberry).,......... ecccceeeoseeee 98 103 
Uninn Tracom, FOR Bee WG. a sacsscccccccscccenvccssecee oe 124 13 
WOU, ey. Oe anak hie 06h udnceceass0eachsdeseccses’ 300 68 7° 
“ ii ee 100 89% 90% 
Worcester Traction........... 100 18 20 
“ a WOOT. cecokcabsads taescectacbeteens (OO g2 95 
BONDS. 
Brooklyn Rapid Transit 58. 1945....sseseseeseseeeeeees 100 78 ** 
Buffalo St. RY. 1st con. eee ee 100 105 *107 
Cleveland Elec. Ry. rst Mtge 58....cccceccccecvcceeees 100 100 *103 
ON SOR Es BOR OB aici ccecccwdancarscctssedeces (800 go *95 
OM TE TN OR ee avescnee 300 aa 98 
Union Railwa (Huckleberry) ist MESES SB. rcccccevers *ro1 104 
* Westchester Electric rst mige 58..csserpyyeseerersens 100 100 103 





* With accrued interest. 
































































THE FORT WAYNE ELECTRIC CORPORATION AND THE ELEC- 
TRIC COMBINATION.~—It is reported that negotiations are well advanced to 
bring the Fort Wayne Electric Corporation into the General-Electric-West- 
inghouse combination. 


THE GENERAL ELECTRIC-WESTINGHOUSE AGREEMENT.-—It is re- 
ported that important negotiations are pending, having for their object the 
extension of the scope of the General Electric-Westinghouse agreement. It is 
stated that the new arrangement is intended to cover other important interests 
besides the control of the patents of the two concerns. 


Special Correspondence. 


New YorkK NOTEs. 


Office of THE ELECTRICAL WORLD, | 
253. Broadway, NEW YORK, Nov. 16. 1896. § 


MR. A. H. MUSTARD, late Eastern agent for the Washington Carbon Com- 
pany, Pittsburg, Pa., has been appointed manager of the New York office for 
the Wagner Electric Manufacturing Company, St. Louis, Mo., with office in 
the Havemeyer Building. 

MOTOR SWITCHING CARS ON THE BRIDGE.—One of the new electric 
motor cars was practically tested on the Brooklyn Bridge on Saturday last 
with very satisfactory results. The test was made inthe presence of several 
interested gentlemen, including Chief Engineer of the Bridge C. C. Martin. 
The operation of switching the incoming trains to the outgoing track was per- 
formed in 37 seconds less time than that required by the steam locomotives. 

THE NEW YORK AND BROOKLYN TUNNEL.—The Railrcad Committee 
of the Brooklyn Board of Aldermen recently made a favorable tecommenda- 
tion on the petition of the New York & Brooklyn Tunnel Company for a tran- 
chise to construct a tunnel between Brooklyn and New York. It was ascer- 
tained that enough votesin the Board could not be secured at this time to pass 
the resvlution and the committee therefore resolved to postpone the matter 
indefinitely. 

MR. THOMAS J, FAY, late general manager of the C. & C. Electric Com 
pany, has opened an office in the Central Building, 143 Liberty Street, New 
York, and is now New York agent and general export agent for the Crocker- 
Wheeler Electric Company. Mr. Fay will also conduct a general engineering 
business and make a specialty of the application of electric motors to all 
classes of service in which durability and economy are essential features. It 
is believed that Mr. Fay’s long experience in this fieldespecially fits him for 
the class of work he has undertaken. 

DAMAGE TO THE ELECTRIC PLANT OF A UNITED STATES 
BATTLESHIP.—A few days ago, through the bursting of the yoke of her main 
injecting valve, the United States battleship 7exas, which was lying at her 
dock at the Brooklyn Navy Yard, sank. Since, however, the great draught of 
the vessel brought her near the river bottom she did not go down into the 
water very far. The flooded compartments were afterward pumped out and 
the vessel floated. The main damage done was to the electric light plant of 
the ship, part of which wastotally destroyed, The engine room compartments 
were flooded. 


THE ELECTRICAL MERCANTILE AGENCY.—For the purpose of 
obtaining accurate and reliable information relating to credits in the electrical 
trades, the Electrical Mercantile Agency was established at 318 Broadway, 
New York, by men of experience. The management is composed of men who 
have beenin touch with the electrical trade from the time it first became a 
mercantile pursuit upto the present day, assisted by others who have been long 
identified with the mercantile agency business. The company is thoroughly 
equipped with all the facilities and appliances for obtaining and distributing 
such information and devotes its entire time and attention to this oné branch 
of the mercantile business. It claims to furnish comprehensive, accurate and 
impartial reports which are thoroughly reliable in every respect, and since it 
is devoted exclusively to the electrical trades, its efforts should be encouraged 
by those directly interested, We are informed that the company is receiving 
a number of testimonials daily, expressing satisfaction with its system and 
work. 





BUFFALO AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., Nov. 12, 18096. 
THE BUFFALO ELECTRICAL LABORATORY is starting as a Buffalo 
branch of the Bliss School of Electricity in the Erie Company Bank Building. 
SULPHITE PLANT STARTED.—The new sulphite plant of the Niagara 
Falls Paper Company was started for a time a few days ago, and everything 
worked with success. The new turbines of the company are also ready to run. 
CARBIDE WORKS EXTENDING PLANT.—The Carbide Company is 
building a large addition to its works, so is the Paper Company, and the car- 
borundum and aluminum plants will soon be extended, Next year will bea 
busy one. 
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ELECTRICAL SCHOOL AT NIAGARA FALLS.—A night school has been 
opened in electricity in connection with the Niagara Business School. L. A. 
J. Fitzgerald, who is connected with the Carborundum Works, a graduate of 
the Dublin University and the Massachusetts Institute of Technology of Bos- 
ton, has the courses in charge. 


A BUFFALO RAILWAY COMPANY LOSES ITS FRANCHISE.—The 
Crosstown Street Railway Company has allowed the stipulated limit of 30 
days to elapse without accepting a grant made by the Common Council per- 
mitting the company to lay tracks in a number of east side streets. Now the 
grant is void. The company did not like it. President Littell, of the Cross- 
town Company, says that some day the people on the streets included in the 
lapsed grant will demand street car facilities, and the city authorities will give 
a@ reasonable grant, which will be accepted. 


POWER AT THE ELECTRO-CHEMICAL PLANT.—The electro-chemical 
plant was recently put in operation. It is one of the finest on the grounds. 
The buildings are large brick structures built for durability, and the labora- 
tory, in which hundreds of bottles of chemicals are kept, is perfectly fitted out. 
In this plant sodium is manufactured from caustic soda, and peroxide of 
sodium from sodium under the Castner electrolytic process, Five hundred 
horse-power of electricity is used, and the works are in charge of George F. 
Brindley, of Oldbury, England, who has as his assistant W. R. Reilley. The 
stock holders are principally Englishmen. 

POWER AT THE CARBIDE PLANT.--This plant uses 1ooo horse-power 
and produces five tons of carbide a day. This is shipped to Pennsylvania and 
in dwelling houses, business places and manufactories water is applied and the 
carbide converted into acetylene gas. One of the peculiarities of this plant is 
that the four furnaces are operated by one man, who is stationed in a room 
upstairs over the furnaces, and by means of several switches controls the heat 
that fuses the coke and lime. If this man made a mistake he would cause 
thousands of dollars’ worth of damage, and if by accident he short-circuited 
the machinery disaster would speedily follow. 

NIAGARA POWER COMPANY OFFERS CURRENT FREE.—The State 
Reservation Commission held a meeting at the office on Bath Island. Three 
members were present. The following letter from the Niagara Falls Power 
Company was read and placed on file: ‘‘We beg to inform you that this com- 
pany begins to-day to furnish electrical power in the City of Niagara Falls, 
All power heretofore furnished from our power station has been furnished by 
the Cataract Construction Company. The company is ready and hereby 
offers to furnish, pursuant to the provisions of section 2, chapter 513, Laws of 
1892, and free of charge, electricity for light and also for power forthe use of 
the State on the State Reservation at Niagara, and the public buildings thereon, 
when requested by the Commissioners of the State Reservation.’’ The let- 
ter was dated Oct. 1, and was signed by Benjamin Flagler, vice-president of the 
Power Company. 


WESTERN NOTES. 


936 Monadnock Building, 
CHICAGO, ILL., Nov. 12, 1896. 

THE WESTERN ELECTRIC COMPANY, Chicago, reports a very large 
demand for the Sunbeam lamps, especially for the two, four and six-cp sizes. 
Large orders have been filled for use in sign and decorative work. 

THE WALKER COMPANY.—One of the effects of the result of the recent 
election is shownin the business of the Walker Company, which has been 
obliged to increase its force of operatives within the past few days. 

REMOVAL.—The Willard Electric & Battery Company, Cleveland, O., has 
moved to more convenient and commodious quarters in the Sipe & Seigler 
Power Block, 49 Wood Street. The constantly increasing business of the com- 
pany necessitated more room, 

ARMORITE CONDUIT.—In the last issue of the THE ELECTRICAL WORLD 
reference was made to a special order received by the Electric Appliance Com- 
pany, Chicago, for Armorite iron-armored interior conduit. The amount was 
The Electric Appliance Company informs us that it was 
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given as sooo feet. 
50,000 feet, not sooo. 

MR. WARING’S SUIT AGAINST MR. WESTINGHOUSE has come up 
again in the courtsin Pittsburg. Itseemsthat Mr. Richard S. Waring found 
that his stock in the Standard Underground Cable Company was likely to 
become valueless. He offered Mr. Westinghouse 10,000 shares of the stock, par 
value $1,000,000, if he would interest himself in the company and exert himself 
to secure business for it. Mr. Westinghouse became president, and the busi 
ness of the company increased and prospered so that the stock became one of 
the best paying of the Westinghouse interests. Mr. Waring claims that the 
stock was put in Mr. Westingl.ouse’s name intrust. Mr. Westinghouse, in his 
answer, denies this and says that he saved the company from dissolution, as it 
was insolvent at the time he became connected with it, and that he has ren- 
dered an equivalent for the stock. 


COLORADO NOTEs. 


DENVER, COL., Nov. 10, 1896, 

EVER SINCE CRIPPLE CREEK came into prominence numerous 
schemes have been under consideration in all the important business centres 
in Colorado to secure as large a share of itstrade as possible. The Cripple 
Creek district, with its population of 40,0co, produces nothing but mineral and 
it purchases a vast amount of supplies from outside sources. Most of the 
plans formed for the purpose of securing this profitable trade have been based 
on the idea of improving the transportation facilities. It has been assumed 
that if a direct railway were constructed from the mining camptoacity where 
proper facilities for the treatment of ore were available, and if freight rates 
were made reasonable,that city would naturally become the shipping point for 
supplies. Although Cripple Creek is now reached from Denver by two steam 
railways, neither is direct and the freight rates are regarded as extortionate, 
Several air lines from the capital to the mining camp were projected and one 
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of them was planned as an electric road. Hard times among other causes have 
led to the postponement of these enterprises and the same fate has attended 
several other projects of a similar nature designed to attract the Cripple Creek 
trade to other Colorado cities. 


RECENTLY A NEW CANDIDATE for the honor of selling the camp 
supplies and of treating its ore has.appeared in the City of Canyon City. This 
city in a direct line is not more than 20 miles from Cripple Creek, but its 
proximity has not thus far enabled it to establish profitable commercial rela- 
tions with the latter, anda plan has been formed to build an electric railway 
connecting the two points. Mr. J. R. Crosbyis promoting the enterprise, and 
he is authority for the assertion that the construction of therailway is as nearly 
acertainty as any projectin its preliminary stage can be, Herecently went 
East to secure estimates for the machinery and to make arrangements for 
floating the bond issue. The capital necessary for the construction of the rail- 
way has been promised by a syndicate in New York City. The entire outlay 
needed is estimated at $1,250,000. According to the maps that have been pre- 
pared the road will be about 3: miles in length, Leaving Cripple Creek at 
the southwestern part of the city it will wind through the guiches until it 
reaches the hamlet which rejoices in the name of ‘ The Little Holein the 
Ground,” about nine miles west of the starting point. The direction of the road 
from this place will be generally southerly to Canyon City. In connection with 
the main line it is prepared to construct branch lines by which the principal 
mines in the district may be reached. It is proposed to equipthe road as an 
overhead trolley line with rail return. Heavy T-rails carefully bonded will 
be laid, and the gauge will be standard. Nonefof the details of the electrical 
system have been worked out, butitis the intention to equip thetrains with 
motors of sufficient capacity so thatthe trip from Canyon City to Cripple Creek 
may be made in about an hour and ahalf. The heaviest grade will be 2% per 
cent. It is proposed to run 10 three-car trains each way daily. It was the 
original intention of the projectors to utilizethe water-power of the Arkansas 
River, and carry out a plan that has long been discussed in Cripple Creek of 
transmitting power for the use of mines in the district, but recently an offer 
has been made for furnishing power that it is believed will be much more 
economical. Dr. Bartlett, the owner of the zinc-lead pigment works at Canyon 
City, has submitted a proposition to furnish power at a remarkably cheap 
figure. In his process for treating ores a very large amount of power now goes 
to waste which he could afford to sell for a very reasonable price. Coal at this 
point is very cheap, as it issecured in the neighborhood; in fact, steam coal 
costs enly $5 per car of 20 tons. If the company geeds power in addition to 
that securedin this way, it may‘erect an auxiliary power station on Four Mile 
Creek, on the {line of the road, where the fall of the steam is sufficient, 
it is estimated, to generate 1000 horsespower. However, the power 
may be » generated as the company proposes to distribute it 
electrically in the Cripple Creek district. It is believed that a large demand 
for electric power will be made owing tothe fact that the generation of power 
is so expensive under existing conditions. Steam coal costs $5 per ton on the 
cars at Cripple Creek. The expense of transporting it by wagon up the steep 
mountain road to the shaft house adds very materially to its cost. The cost of 
producing power is so expensive that many of the smaller companies have 
found it impracticable to introduce plants of machinery and the development 
of mines has been delayed in many instances on this account. It is stated, 
however, that the price of coal will be materially reduced in the district when 
the road isin operation. The company owns rooo acres of coal land in the 
vicinity of Canyon City and_expresses its intention of selling fuel at $2.50 per 
ton in Cripple* Creek, a reduction of so per cent. from the existing price. 
Cheaper fuel beyond a doubt would greatly aid in the development of minesin 
the camp. The proposed line, while planned as a freight road, will carry pas- 
sengers as well. Mr. Crosby says that it is expected that the service in this 
respect will be made so excellent that many persons owning properties in 
Cripple Creek will be induced to make their homes in Canyon City. He also 
states that the right of way for the entire road has been secured and that the 
best of terminal facilities in Canyon City have been offered to the company. In 
connection with the road the company proposes toerect at or near Canyon City 
an extensive plant for the cyanide treatment of ores, a process that is peculiarly 
adapted for securing the gold in the low-grade ores of Cripple Creek. If the 
arrangements which Mr. Crosby expects to make in New York are concluded 
as expeditiously as he hopes, construction will be commenced early in the 
Winter. The original projectors of the enterprise which Mr. Crosby is promot- 
ing are Mort. H. Craig and Dr. J. Ross Van Allen, of Denver, and C. C, 
Walters, of Canyon City. 


PAcIFIc COAST NOTES. 


SAN FRANCISCO, CAL., Nov. 7, 1896. 

THE MUTUAL ELECTRIC LIGHT COMPANY of this city recently put 
in operation an additional 300-kw alternator, which was purchased from the 
Fort Wayne Electric Corporation, 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING COM- 
PANY recently sold, through its San Francisco agency, 15 double electric car 
equipments for use on the Main Street line in Los Angeles, Cal. 

THE ABNER DOBLE COMPANY, local agents for the Walker Electric 
Company, recently sold a 75-hp Walker generator, and two s5-hp Crocker & 
Wheeler motors to: the Government, for use at the United States Navy Yard 
at Mare Island. 

THE INCANDESCENT LIGHTING PLANT in Sanger, Fresno County, 
which was destroyed by fire and rebuilt by Geo. P. Low, lessee, is in success- 
ful operation. A 60o-kw Westinghouse alternator is operated at about 2200 volts, 
Sawdust is used for fuel. 


THE COMMERCIAL ELECTRIC & STEAM POWER COMPANY, of this 
city, has placed in operation a 90-kwtwo-phase Stanley generator in con- 
nection with its extensive power systems. The company is laying additional 
lead-covered cable mains. 

THE GIRARD WATER-WHEEL COMPANY is building at the works of 
the Electrical Engineering Company in this city for the Power Development 
Company two sets of 44-inch double horizontal turbine wheels, each set having 
a capacity of 750 horse power. The wheels will have fly-wheel governors, 
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THE MARKET STREET RAILWAY COMPANY now has three additional 
combined engines and Siemens & Halske generators ready for operation in its 
model power-house at Eleventh and Bryant Streets in this city. The triple- 
compound vertical engines develop 1400 horse-power each. The four engines 
of this type, built by the Union Iron Works of this city, which are now installed 
in the station, drive double 400-kw generators. The railway company is stead- 
ily pursuing its policy of substituting electricity for cables wherever practica- 
ble. The Fourth Street line was the last changed over, there being about one 
mile of electric trackage which is in successful operation. 

THE SAN MATEO ELECTRIC RAILWAY COMPANY of this city re- 
cently made its first award of prizes to motormen and conductors, The con- 
ditions were that the employees who, during a period of six months, best 
observed the rules of the company and avoided accidents, were to receive cash 
prizes and badges. Supt. McLenegan awarded the first prize, consisting of 
$40 and badge No. 1, to motorman F. T. Kerr, who has been with the company 
four and one half years and has carried 250,000 passengers without an accident. 
J. O. Weinstrom was awarded the first prize for conductors, $12.50 cash, and 
badge No, 1. General Manager John A. Buck was so well pleased with the re- 
sults that he instructed the superintendent to offer prizes for an additional six 
months. 


CANADIAN NOTES. 


MONTREAL, CAN., Nov. 12, 1896. 
CORNWALL, ONT.—The Cornwall Electric Street Railway Company com- 
menced work on its extension to the Toronto Paper Company’s mills, about 
three quarters of a mile west of the town. 
OTTAWA, ONT.—An electric locomotive is being built by the Ottawa Car 
Co. It will be used for hauling lumber from the W. C. Edwards Company’s 
yards to the Canadian Atlantic Railway and for hauling trailers. 


RENFREW, ONT.—A charter has been granted the Renfrew Electric Light 
& Power Company, with a capital stock of $90,000. The provisional directors 
are William Mackay, Allan Mackay, William Guest, Aaron Wright and Howard 
Wright, all of the town of Renfrew. 

ST. JEROME, QUE.—The Northern Electric Railway Company (La Com- 
pagnie du Chemin de Fer Electrique du Nord) is applying to the Provincial 
Legislature for power to build an electric railway from Montreal to St. Jerome 
and through the northern townships. 

TORONTO, ONT.—The stockholders of the Eastern Ohio Telephone Com- 
pany operating the line between Richmond and Steubenville, passed a resolu- 
tion favoring the consolidation of that company and the Phoenix Telephone 
Company. The consolidation was subsequently effected by favorable action on 
the part of the stockholders of the Phoenix Company. 

OTTAWA, ONT.—A combined passenger, baggage and express car is being 
constructed by the Ottawa Car Company to run to the Canadian Pacific and 
Canada Atlantic railway stations. The mails will be delivered at the post 
office and the baggage to a transfer company. The car will be 40 feet in 
length, 13 feet longer than the ordinary passenger cars, and will accommodate 
36 passengers. 

MONTREAL, QUE.—The Royal Electric Company announces that contracts 
have been made for dams, water-wheels and electrical apparatus to be com- 
pleted and available for use by Sept. 1, 1897, and that under such contracts, 
work is now under way to convert the water-power of the Richelieu River 
rapids at Chambly into electrical energy, with entirely satisfactory returns 
upon the capital invested at rates below what is otherwise possible, and such 
that customers can afford to very greatly increase its use. 

HAMILTON, ONT.—The Westinghouse Manufacturing Company, Limited, 
of Hamilton, is applying for a charter of incorporation under the Companies 
Act to manufacture machinery. The capital stock will be $500,000. The names 
of the applicants are: Messrs. George Westinghouse, Henry Herman Westing- 
house and John Caldwell, all of Pittsburg, and the Hon. James M. Gibson and 
Archibald EK, Malloch, of Hamilton. Messrs. H. H. Westinghouse, the Hon. 
James M. Gibson and Archibald E. Malloch are to be the provisional directors 
of the company. 

MONTREAL, QUE.—The annual statement of the Montreal Street Railway 
Company shows the net profits during the past year to have been $462,106.79, as 
against $351,349.13 for the previous year. The gross receipts were $1,265,898. 39; 
net earnings were $555,033.69. The net earnings are larger than the gross 
earnings in 1892, which at that time were $564,406.57. The operating expenses 
for the past year were 56.48 per cent., as against 82.68 in 1892. 1t cost to oper- 
ate the road last year $710,864.70. The balance of profits added to the surplus 
this year is $102,106.79. The number of passengers carried was 29,896,471. 





ENGLISH NOTES. 


(From Our Own Correspondent.) 
LONDON, Nov. 4, 1896. 

GAS ENGINE ELECTRIC LIGHTING STATIONS.—Yet another experi- 
ment is to be made inthis country in connection with the use of gas engines in 
electric supply stations. It is to be hoped that the latest experiment will have 
a fuller measure of success than has been attained by earlier stations. The 
scene of the experiment is Leyton, an Essex suburb of London. Here the 
local authority has embarked upon the electric supply business on a small 
scale,and power will be developed by means of a couple of 60 B. H, P. gas 
engines supplied with Dowson gas. The engines are each supplied witha 
massive fly-wheel together with a speeder gear to enable the speed to vary 
from 220 to 160 revolutions. The speeder gear is required in order to give a 
range of voltage on the dynamos, the higher speed being used to charge a 
large storage battery, 

MUNICIPAL ELECTRIC LIGHTING AT CROYDON.—This station, which 
is to be officially opened by the Mayor of Croydon on the 6th inst., presents 


many points of interest. The station has been erected by the British Thom- 


son-Houston Company under a peculiar agreement with the municipality; the 
Croydon Corporation supply the capital, and the contractors pay interest and 
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sinking fund and collect the accounts and meter rentals. The Corporation 
can take the station over at any time on payment of a sum fixed by a sliding 
scale. The day-load difficulty is solved by means of a continuous and alter- 
nating current motor-generator. A 30-kilowatt shunt-wound continuous-cur- 
rent railway-generator is coupled toa 2000-volt alternator. During the day 
the continuous-current machine is driven as a motor by a battery of accumu- 
lators and the alternator supplies cufrent tothe mains; during the hours of 
lighter evening-load the alternator is driven as a synchronous motor from the 
bus-bars, and the continuous-current machine actsas generator and charges 
the cells, Besides the motor-generator there are three 120-kilowatt Thomson- 
Houston alternators driven by Belliss engines. The alternators have the new- 
pattern armatures. The engines are compound, with 12-inch and 20-inch cylin- 
ders and 9%-inch stroke, The combination runs at 360 revolutions. The arc- 
lamps are to be run off the same dynamos as the incandescent circuits, but 
through Ferranti rectifiers. The incandescent circuits are fed on the two-wire 
system at 200 volts from four sub-stations, the secondary network being di- 
vided into four sections, each supplied by its own sub-station. There are 
inter-connection boxes in the streets which can be used in case of emergency 
to connect any section to another sub-station. The whole equipment of the 
station is an excellent example of the most modern British practice of using 
both continuous and alternating current. The station was designed by Prof. 
A. B. W. Kennedy, and an American type of alternator is used. 


THE ELECTRIC TRACTION BOOM.—The long-deferred electric traction 
boom would appear to have arrived at last, at any rate so far as London is 
concerned, Five years ago it was almost impossible to get an electric railway 
bill through Parliament. Each bill had to be painfully pushed through both 
houses with the certainty that it would have to be presented a second time. 
Then when the bills had received royal assent, it was well-nigh impossible to 
secure the necessary capital. To-day all this is altered. The City & South 
London Railway Company is about to begin its long northern extension, which 
will at one stroke convert it into an extremely useful and profitable line. The 
tunnel driving of the Central London Railway is progressing rapidly. The 
City and Waterloo Station line is approaching completion and no doubt steps 
will shortly be taken to secure money for the many other metropolitan 
schemes for which Parliamentary sanction has already been obtained. These 
are the Finsbury Park & City line (3% miles), the Finsbury Park & Waltham- 
stow line (3% miles), the Hampstead, St. Pancras & Charing Cross line (5% 
miles), and the Waterloo & Baker Street line (three miles). The Finsbury 
Park & City Railway came before the public about a year ago and although 
supported by the Great Northern Railway, the public would have nothing to 
do with it and the directors did not proceed to allotment. As I mentioned ina 
recent letter, considerable interest has been excited by the suggestion that the 
southern half of the existing underground railway should be duplicated by 
means of a two-tunnel electric railway running underneath it from the West 
End to the city. To-day particulars are forthcoming with regard to another 
important two-tunnel electric railway for which it is proposed to obtain 
powers in the next session of Parliament. This line willrun from the suburb 
Hammersmith into the heart of the city, passing Hyde Park, Piccadilly, the 
Strand, Fleet Street and Ludgate Hill. The length of the line will be six miles 
and there will be 12 intermediate stations. Each tunnel will have an internal 
diameter of lift of six inches and the gradients will be arranged so that the 
trains start on a falling gradient and run into each station on a rising gradient. 
The total capital cost of the line is expected to amount to half a million per 
mile. Sir Benjamin Baker will be the consulting engineer. The principle of 
‘trains ” isto be employed. Each train will consist of seven 45-foot cars, seat- 
ing 48 passengers. There will be atwo-minute service. The journey from 
one terminal to the other will take about half an hour, I may say that for the 
capital of this undertaking no appeal will be made to the public, asa very 
strong private syndicate has been formed and the promotors have at their dis- 
posal from three to three and one half millions sterling. 


General Views. 
NEW INCORPORATIONS. : 


THE FAYETTEVILLE ELECTRIC RAILWAY COMPANY, Fayetteville 
Ark., has been formed by F. T. Crommett, C. M. Wallace, J. W. Lipsey and J. 
A. Griffin, Capital stock, $50,000. 7 

THE LIMA RAILWAY COMPANY, Lima, O., has been organized by 
Edward W. Moore, Norman A. Gilbert, William L. Corris, Adin T. Hills and 
Edward H. Tracy. Capital stock, $200,000. 

THE MEXICAN GENERAL ELECTRICAL COMPANY, of Schenectady, 
N. Y., has been formed with a capital stock of $50,000, The directors are S 
D. Greene, Henry W. Darling, D. Maznet, J. R. Lovejoy and M. F. Westover. 

THE STANDARD LIGHT & POWER COMPANY of Fort Worth 
Tex., has been incorporated with a capital stock of $100,000. The incorporat- 
ors are John C. Harrison, William B. Harrison, George E. White and I. R 
White. er. 

THE BRINKLEY ELECTRIC LIGHT & POWER COMPANY, Brinkley 
Ark., has filed articles of incorporation with the Secretary of State. Among 
the incorporators are J, J. Ferrell, M. A. Ferrell and F, E. Sapp. The capital 
stock is $15,000. 

THE EASTERN ELECTRIC COMPANY, New Haven, Conn., has been 
incorporated for the purpose of dealing in electrical supplies. Those inter- 
ested are John J. Hogan, Joseph Sheldon, James R. Bolter, New Haven, 
Capital stock, $2500, 

THE CHARLESTON STREET RAILWAY COMPANY has been incorpo- 
rated at Charleston, S. C. The incorporators are C. H. Deans, Edwin C 
Jarrett, of New York ; James D. Chastain, of Baltimore, and P. H. Cadsden, of 
Charleston. The purpose of the company is to construct a belt-line of electric 
railways in Charleston, 

THE CLEVELAND, BEREA & ELYRIA RAILWAY COMPANY, has 
been incorporated in Cleveland, O., with a capital of $800,000. Directors, A. H. 
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Pomeroy, L. H. Coe, O. D. Pomeroy, F. D. Carpenter and others. The new 
company is a consolidation of the Cleveland & Berea and Cleveland & Elyria 
Street Railway Companies. 


THE JEFFERSON POWER COMPANY, of Black River, N. Y., has been 
incorporated for the purpose of developing hydraulic and electric power to 
manufacture lumber, wood pulp and paper in the town of Wilma, Jefferson 
County. The capital stock is $125,000 and the directors are William P. Herring 
and Fred. W. Herring, of Watertown, and James H. Hiland, of Chicago, III. 


THE WILSON CARBIDE WORKS OF ST. CATHERINES, LTD., St. 
Catharines, Ont., has been formed for the purpose of manufacturing calcium 
carbide and other electro-metallurgical substances. The incorporators are 
Thomas L. Wilson, St. Catharines; E. A. Neresheimer, New York; A. M. 
Scott, Woodstock ; John Garry, St. Catharines, and R. G. Cox, St. Catharines. 
The capital stock of the company is $200,000. 





TELEGRAPH AND TELEPHONE. 


DES MOINES, IA.—It is understood that the Iowa Telephone Company will 
ask of the city a new franchise, 


AUSTIN, MINN.—The Northwestern Telephone Exchange Company has 
been granted permission to establish an office in this place. 


MADISON, O.—The Geauga County Commissioners have granted a fran- 
chise to the Madison Telephone Company to construct a line from Montville 
Centre east to the Ashtabula County line. 


SENECA FALLS, N. Y.—The trustees of Seneca Falls held a special meet- 
ing to consider the petition of the Automatic Telephone Service Company, of 
Buffalo, as presented by its representatives, for a franchise to operate its lines 
in said village. 

SAGINAW, MICH.—The Interurban Railway Company will erect a metallic 
long-distance telephone service between the Valley cities to facilitate the 
operation of itslines. Telephones will be placed in Saginaw and Bay City in 
the offices, at the power house and at the bridge and all switches and railway 
crossings on the line. 


ST. JOSEPH, MO.—The plant of the Citizens Telephone Company of this 
city will be sold on Dec. 9 next, to secure the indebtedness of the United 
States Trust Company, of Kansas City, who istrustee for the bond-holders. 
The sale isto be made to secure an indebtedness of $100,000, caused by the issue 
of bonds by the Citizens Telephone Company. 


CANTON, O.—The residence of President-elect McKinley was equipped 
with four telephones on election night, which were used tor the purpose of 
conveying returns to the candidate and his family and friends. One of the in- 
struments was placed in Mr. McKinley’s private room, another one was placed 
atthe disposal of the family and friends, the third instrument was used in 
giving news to the crowds outside the house, and the fourth was available for 
long-distance uses. 


NEW HAVEN, CONN.—The New Haven Railroad Company has made a 
new contract with the Western Union Telegraph Company by whick it will 
take charge of the telegraph offices onits line on the first of next month, ex- 
cepting the offices at New York and Boston. The telegraph operators and 
workmen will go on the railway payroll. The contract istorune2s5 years. It 
was stated at the Western Union headquarters, New York City, that the change 
was unimportant. The old contract was about expiring, and the new one was 
altered so as to provide for the conditions above referred to. 


ELECTRIC LIGHT AND POWER. 


PORT RICHMOND, S.I1., N. Y.—The Port Richmond Electric Light Com- 
pany has made application for a franchise to light the streets of Edgewater. 

FREEPORT, ILL.—The electric lighting is unsatisfactory, The Mayor 
recommends that steps be taken toward the establishment of a municipal 
lighting plant. 

CONCORD, N. H.—Several large buildings are to be erected in connection 
with the new Boston & Maine Railway shop plant. Electricity will be used for 
light and power. 

LAKE CITY, FLA.—The Lake City Water & Light Company wants proposi- 
tions on two 1oo-hp boilers delivered F. O. B. there; must be A1and standa 
pressure,of 125 pounds, 

DES MOINES,’ IA.—After a careful iflvestigation of the subiect, Mayor 
MacVicar has come to the conclusion that it would be profitable to the city to 
establish a system of municipal lighting. 

MARLETTE, MICH.—A special election will be held to vote on the question 
of bonding the village of Marlette for $4000 for a municipal electric light sys- 
tem. The owners of the present plant are willing to sell. 

HOOKSEIT, N. H.—The Merrimac Electric Light, Heat & Power Company 
has increased its capital stock for the purpose of erecting an addition to its 
present plant. The capital stock of the company is now $20,000, 

BAY CITY, MICH.—The electric light commissioners have directed the sec- 
retary toadvertise for new bids fora new boiler and engine for the power 
station and for furnishing three new arc lights for the City Hall. 

FOX LAKE, WIS.—At the meeting of the Council a resolution instructing 
the Board to advertise for bids for placing an electric light plant in the village 
was introduced and referred to special committee of the whole for considera- 
tion, 

SALEM, N. Y.—Mr. E. W. Philo has secured a franchise for lighting this 
place by electricity, Mr, Philo will require a 1000-light dynamo and will use 
gasoline engines if their practicability can be demonstrated to his satisfac- 
tion. 

NEW ROCHELLE, N. Y.—At the recent monthly meeting of the Board of 
Village Trustees the Larchmont Electric Company presented its petition for 
a franchise and the right to construct a plant and erect poles and furnish 
light, power and heat to consumers. 
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BEVERLY, PA.—The electric light company of this city has succeeded in 
obtaining the sanction of the Riverton Borough Council to erect poles and run 
wires through that place. The extension of the system from Beverly will 
require the enlargement of the present plant and its possible removal to River- 
side. ° 

NEW WILMINGTON, PA.—The question of lighting the streets of New 
Wilmington with electricity is again being discussed. A petition will be pre- 
sented to Council, and if granted the electric light company will immediately 
put in $1500 worth of new machinery, including a new engine and dynamo for 
arc lights. 


OCONTO, WIS.—Plans and specifications for a municipal electric light plant 
in this city are to be prepared by order of the City Council, which is of the 
opinion that the city has been paying the local light company too much money 
for the electric service. The electric light company has refused to accept the 
recent offer of the city hence the proposition to establish a municipal plant. 


MARQUETTE, MICH.—The contracts for installing a municipal lighting 
plant, which were let by the City Council recently, before the authorities were 
enjoined from doing the work, will be withdrawn and new ones will be exe- 
cuted. Advertising for new bids will be adopted, and everything else con- 
nected with the letting of the contract will be performed in accordance with 
the law. 


PHILADELPHIA, PA.—City Treasurer Oellers has decided to issue two 
more series of $300,000 each of the subway loan and will advertise for bids on 
the same. ‘These will be followed by an issue of three more series, making in 
all about $1,500,000 to be paid out in the near future for subway construction. 
The subway loan amounts to $6,000,000, of which two series of $300,000 have 
already been placed. 


ROME, N. Y.—The Citizens’ Light, Heat & Power Company has petitioned 
for a franchise to erect poles and string wires through and in the streets of 
this city, and if the franchise is granted the company will erect a modern elec- 
trical plant. The company has not yet been incorporated but among those in- 
terested are Hon. James Stevens, P. H. Grogan, E. H. Walworth, Dr. W. L. 
Kingsley and A. M. Jackson. 

JACKSONVILLE, FLA.—The plant of the Jacksonville Electric Company 
was sold on Nov. 2to Arthur T. Parker and H. C. Bullard, trustees for the 
complainants, the Union Trust Company of New York, in the foreclosure of a 
mortgage suit against the Jacksonville Company. The plant was bidin at 
$5000. Its operation will be continued under the new management, and it is 
stated that the company will be reorganized and extensive repairs and im- 
provements made to the plant. 


DETROIT, MICH.—It is reported that proceedings have been instituted in 


-the Wayne County Circuit Court to foreclose a mortgage of $600,000 on the 


plant of the Peninsular Electric Light Company. The proceedings were 
brought by Clarence A. Black, trustee. It is stated that the company has de- 
faulted in the payment of interest on over $100,000 worth of bonds, and that 
under the terms of the mortgage the whole amount of the bonded indebted- 
ness is now due. Several of the bondholders did not join in the transfer and 
the only way to protect their interests was by foreclosure. 

NEWARK, N. J.—The question of municipal ownership of an electric light- 
ing plant is teing agitated in this city. The sentiment first started at the 
time it was suggested that the city establish its own plant for the lighting of 
Centre Market. It is stated that experts claim that if Newark owned its own 
plant the cost of lighting would be reduced one half, and that the remairder 
could be used as interest on bonds and for a sinking fund for the principal of 
the debt to be incurred in the establishment of the municipal system. The 
matter will be duly presented to the Common Council, but it is expected that 
there will be vigorous opposition to the scheme. 

YORK HAVEN, PA.—It is reported that this little place is to enjoy a big 
boom shortly by reason of one of the largest electrical manufacturing com- 
panies in the country establishing a plant there. It isstated that the improve- 
ment will cost between $2,000,000 and $3,000,000 and that 20,000 horse-power will 
be available. The work is to be carried on under the supervision of Mr. H. L. 
Carter, proprietor of the York Haven paper mill, and Messrs. Severy and 
Einstein, of New York. According to the plans electric current will be dis- 
tributed throughout the adjacent cities and towns, including Harrisburg, 
Lancaster, York, Manchester and all places within a radius of 30 or 40 miles. 
It is reported that in the Spring 2000 men will be put to work and it is thought 
that three years will be required to complete the undertaking. 


ROCHESTER, N. Y.—On Nov.6 a 20-ton fly-wheel in station No. 2 of the 
Rochester Gas & Electric Company burst, causing property damage to the 
amount of several thousand dollars and the serious injury of one man. The 
wheel was 18 feet in diameter and flew into pieces. Oneof the pieces broke a 
steam pipe, and the steam which thereby escaped badly injured the engineer 
while he was endeavoring to stop the engine after the wheel had collapsed. 
The force exerted by the flying pieces of metal wastremendous. One of the 
largest dynamosin the station was torn from its foundation and carrieda 
dozen feet away. Several other dynamos near by were dislodged by the 
shock. It is estimated that the damage will amount to about $5000, The cause 
of the bursting of the wheel has not yet been ascertained. It has beenin use 
about three years and was considered absolutely sound, 


THE ELECTRIC RAILWAY. 
ANDOVER, ME.—It is now proposed to build an electric road from An- 
dover to Bryan’s Point. 
BUFFALO, N. Y.—The Erie Railway Company has reduced its rates 


between this city and Lancaster and Cheektowaga, in orderto meet the com 
petition of the trolley lines, 


WILKES BARRE, PA.—A branch railway is to be constructed froma point 
between Wanamie and Glenlyon up the mountain side, going around the 
mountain to Triangular Lake. 


SAUGERTIES, N. Y.—A meeting of the citizens was held recently for the 


purpose of discussing the project of building a trolley road from thelong dock 
in Saugerties to the foot of the mountains and Palenville, 
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BALTIMORE, MD.—The City & Suburban Railway Company will extend 
its Wilkens Avenue line from Brunswick Street to Beachfield Avenue as soon 
as the city erects anew bridge over Gwynne Falls on the avenue. 

QUINCY, MASS.—Quincy City Council gave a hearing Nov. 2 on the peti- 
tion of the Quincy & Boston Street Railway Company for a location for double 
tracks from the junction of School and Franklin Streets to Meponset. 


SCHUYLKILL, PA.—The much discussed project of building a line of elec- 
tric railways from Mahanoy Plain to St. Clair that willconnect the Schuykill 
Traction lines and the Schuylkill Electric Railway system has been revived. 


WASHINGTON, D. C.—The Montgomery Improvement & Construction 
Company, of Baltimorey has, it is understood, completed arrangements for 
building what is called the Baltimore & Washington Transit Company Sub- 
urban Railway. 


IRONTON, O.—On Nov. 7, cars were started on one half of the Ironton & 
Petersburg Electric Railway. The Creaghead Engineering Company of Cin- 
cinnati built the overhead work on this line and the Albion Construction Com- 
pany of Chicago the roadbed. 


LIMA, O.—The Lima Electric Street Railway plant was recently sold by 
Receiver J. N. Hutchinson, the plant being purchased by Mr. E. W. Moore, of 
Cleveland, O., who paid therefor $50,250. It is stated that Mr. Moore intends 
to extend the lines to several points in the vicinity and to expend considerable 
money in improvements. 


OLEAN, N. Y.—It is stated on good authority that the Western New York 
& Pennsylvania Railway has transferred to a syndicate of wealthy gentlemen 
the narrow gauge road, and that the new owners will transform it into an 
electric road, The railroad company is to receive asum sufficient to cover the 
cost of the old iron in the road, and $5000 in stock in the new cumpany. 


NEWTON, MASS.—The much-talked-of scheme for a street railway line 
through the Oak Hill district has at last taken definite shape. A company has 
been formed, under the title of the West Roxbury & Newton Centre Street Rail- 
way, to build ro miles of road. It is proposed to build the road through Cyp- 
ress, Parker and Dedham Streets to the Boston line, thence to South Street to 
the junction of the Arboretum. 


BALTIMORE, MD.—Preparations are being made to resume the work on 
the construction of the Baltimore and Washington electric road. Plans for the 
reorganization of the Columbia & Maryland Railway Company have been 
about completed. This company will control all of the property in the inter- 
mediate territory between Baltimore and Washington, and it is stated that 
compressed air as a motive power will be experimented with. 


HARTFORD, CONN.—On Nov. 10 Judge Wheeler in the Superior Court 
handed down a decision in the suit of the New England Railroad Company 
against the Hartford Street Railway Company, the Newington Railway Com- 
pany and the Central Railway & Electric Company of New Britain. The tem- 
porary injunction is made permanent and restrains all three of the trolley 
companies from building a line between Hartford and New Britain. 


BALTIMORE, MD.—Mayor Hooper has signed the ordinance authorizing 
the Central Railway Company to construct underground conduits for feed 
wires along its present lines. Local Union No. 27, National Board of Electri- 
cal Workers, at its last meeting passed resolutions against the ordinance 
which provides for a loan of $1,000,000 for the construction of a general electric 
conduitsystem. The union favors the work being done by the electrical com- 
panies themselves. 

DECATUR, MICH.—Vice-President Dean, of the proposed Benton Harbor 
& Eastern Electric Railway, says the construction of a line will commence 
at once. The projected road is to run from Benton Harbor to this place, 
thence to Allegan by way of Paw Paw. The right of way has been secured 
to the latter place and the engineers have established the grade levels from 
Benton Harbor to this village. It is expected to complete the grading of the 
line during the coming Winter. > 

SCRANTON, PA.—The People’s Street Railway Company of Luzerne 
County has petitioned the court for permission to change its name to the 
Scranton Railway Company. The company sets forth in its petition that its 
present name is a misnomer and misleading, as its interests are in Lackawanna 
County. It also claims that its present name is cumbersome and unwieldly, 
and it favors a shorter and more appropriate one, for business reasons. The 
petition is returnable on Dec. 7, when the name will be changed, unless some 
objection is made. 


DAYTON, O.—The Cincinnati & Miami Valley Traction Company has re- 
cently been incorporated for the purpose of extending southward the electric 
road which now connects Dayton with Miamisburg and which will ultimately 
bring Cincinnati and Dayton into closer union. These two cities will consti- 
tute the termini of the road. It is probable that the line will this year only be 
extended to the south line of Butler County. The capital stock of the com- 
pany is $100,000 and among the incorporators are ex-Judge Dennis Dwyer, Ww. 
A. Mays, Al. Emanuel, John T. Wolf and Al. J. Dwyer. 


PHILADELPHIA, PA.—The Board,of Highway Supervisors has granted per- 
mission to the Grand Boulevard Street Railway Company to lay tracks on 
Mill Street, Germantown. The company proposes to build a line from Bristol 
turnpike and Germantown Avenue to Branchtown with a branch on Mill Street. 
The Union Traction Company secured permission to Jay a track on Fifteenth 
Street trom Erie Avenue to Germantown Avenue, with connections at Fif- 
teenth and Germantown road and Broad Street and Germantown Avenue, 
The company will extend to the Thirteenth and Fourteenth Streets line to 
Germantown Avenue, 


PHILADELPHIA, PA.—The new trolley line through West Fairmount 
Park was formally opened a few days ago, and will continue in operation until 
the Winter weather sets in. The road in the park is about seven miles in 
length, and the tracks do not at any point cross a single driveway or foot- 
path at grade, heavy mason work tunnels being excavated under all the 
roadways. Thisline will render of easy access the most beautiful and pictur- 
esque parts in the West Park, which have jhitherto been almost inaccessible 
tothe public. It is expected that the whole road will be in operation next 
Spring. In the meanwhile the new steel bridge over the Schuylkill River will 
be completed. 


. 
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PERSONAL NOTEs. 


* MR. CROMPTON, the well-known English electrical engineer, while riding 
a bicycle, met with an accident in which his collar bone was broken in two 
places. 

MR. H, C. STANLEY, Chief Engineer of Railways, Queensland, Australia, is 
visiting the United States for the purpose of inspecting the American electri- 
calsystems. He visited Baltimore a few days ago and inspected the plant of 
the Baltimore & Ohio Railway Company. 


Trade and Sndustrial Motes. 


THE CLONBROCK STEAM BOILER COMPANY, Brooklyn, N. Y., re 
ports that it is very busy filling orders, of which it hasalarge number. Its 
future prospects are very satisfactory. 


HOLLOW FORGED STEEL SHAFTS.—The Bethlehem Iron Works, South 
Bethlehem, Pa., has issued a pamphlet describing and illustrating its method 
of producing hollow forged steel shafts. The subject is one of great interest 
to electrical engineers and they no doubt will be interested to read this addi- 
tion to literature on the subject of shafts. 


TELEPHONE CATALOGUE.—The Pheenix Interior Telephone Company, 
157 Greenwich Street, and 123 Liberty Street, is out with a new catalogue 
(pocket size) of its various articles of trade, which consist of telephones com- 
plete and in parts, switches, wires and electrical appliances and apparatus of 
all kinds. It is a small catalogue, but there is much init, and it is illustrated. 


A FINE SOUVENIR.—The American Electric Heating Corporation, Boston, 
is presenting its patrons and friends with a copy of ‘King’s Boston Views.” 
The book contains 1oo photographic views of prominent buildings, and the 
park and other places of public interest in and about the city. It is a very 
desirable keepsake. On the back cover various styles of electric heaters are 
represented, 


“O. K.” WEATHER-PROOF WIRE.—The manufacturers of the celebrated 
“O. K.”” weather-proof wire are placing onthe market a white underwriter’s 
wire, and also a very fine fire and weather-proof wire having an inner fire- 
proof braid, covered with an outer black weather-proof braid. The Electric 
Appliance Company, Chicago, is prepared to furnish these wires, and are 
always glad to furnish samples and submit prices. 














A CONTRACT for 25 air compressors and 25 air receivers, of medium and 
small sizes, has been closed by the Clayton Air Compressor works, Have- 
meyer Building, New York, with one company, delivery of the entire order to 
be made within six months from date. They also report sales of five air com- 
pressors of standard pattern during the first week in November, and the indi- 
cations point to a decided revival of trade in air compressors, many orders 
having been held in abeyance pending the result of the election. 

MR. C. S. HART, of Oconto, Wis., is enjoying a brisk trade in electric light 
and street railway cedar poles. He} now has large contracts to furnish poles 
for delivery in Brazil, Ind.; Kenosha and Darlington, Wis., Chillicothe, Kansas 
City, Bogard, Hale and Sumner, Mo.,and Lansing, Mich., besides smaller 
contracts to a number of other points. Mr. Hart’s great success in the pole 
business is due to the fact that he ships nothing but timber of the best quality 
and with the least possible delay. His trade, he states, has reached large pro- 
portions in the Eastern and Western States, and is rapidly increasing. e 


K. MCLENNAN & CO., Marquette Building, Chicago, sole manufacturers of 
the celebrated Gale’s commutator compound, will continue to report weekly 
inthe columns of this paper results from trials and uses of their compound. 
They state that the invitation extended last week to all users of generators 
and motors, who are troubled with sparking and cutting of commutators, to 
write to them for free sample stick of their compound and report the results 
to them, has been very generally accepted, and they are in daily receipt of 
many reports of such trials. Their invitation will be kept open for some time 
to come, 


LARGE CONTRACTS.—The Glens Falls Paper Mills Company, Glens Falls, 
N. Y., is making extensive improvements in its various plants and has placed 
the order with the Berlin Iron Bridge Company, East Berlin, Conn., for a new 
pulp mill, at Cadyville, N. Y., including water-tower and boiler-house. It has 
also placed an order with the Berlin Iron Bridge Company for addi- 
tional buildings for its Kent’s Falls plant, consisting of a pulp mill, 
boiler-house, barker room and wood room. The contract is a large 
one. Orders for machinery for equipping the various buildings will be 
placed at once. 


EUREKA PACKING.—The average steam user, if he can get three months, 
wear from one application of fibrous packing, considers that he has done well. 
Mr. H. A. Twitchell, chief engineer of the “ Thorndyke,” Boston, says: “I 
packed a Worthington 14 x 84% x 10 pump with Eureka packing in July, 1895, and 
have been running it night and day ever since. This is equaltothree years’ 
service, The boxes do not leaka drop as yet.” This is an excellent report 
and such goods should enable electric light and power companies to pay divi- 
dends. The Eureka packing is manufactured by Hine & Robertson, 57 Cort- 
land Street, New York,-who will be glad to send samples to any one wishing to 
make a trial. 


ELECTRICAL COMPOUND.—The California Asphalt Company, of New 
York City, has recently issued a pamphlet describing the properties and uses 
of the “‘ Alcatraz Electrical Compound,” for which, as an insulating substance, 
many claims are made. The base used in its manufacture is Alcatraz asphalt, 
which is mined in Southern California. The compound, it is claimed, pene- 
trates thoroughly, dries quickly and adheres tenaciously. It is also said to 
be proof against salt water, moisture, alkalis and acids, and for this reason is 
particularly valuable in water-proofing, cut-out boxes, painting wires that 
are exposed to acid and alkaline fumes, and for many other similar purposes. 
The company is also manufacturing an armature and field varnish, for which 
excellent merit is claimed. Mr. C: P. Williams, 39 and 41 Cortlandt Street, 
New York, is the sole agent for the United States of this new compound. 
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Business Votices. 


TAKE the magnificent North Shore Limited of the New York Central for 
Chicago and the West. 

ON THE NEW YORK CENTRAL you travelin perfect security, protected 
every foot of the way by block signals. 

THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York. 

CINCINNATI, INDIANAPOLIS, ST. LOUIS reached quickest and most 
comfortably by the superb Southwestern Limited, of the New York Central. 

BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, 105 
South Warren Street, Syracuse, N. Y. 

PHILADELPHIA. PA.—Architect Addison Hutton, Fourth and Chestnut 
Streets, is now ready for bids for a power-house which is to be built at 1107 and 
1109 Hunter Street for the Philadelphia Inquirer. 
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THE FREE ATTENDANT service maintained by the New York Central, 
at Grand Central Station, New York, is another example of the care and 
courtesy by which patrons of this great railroad are surrounded. 


MR. H. Y. BARNETT, M. I. E. E., of 4 Great Winchester Street, London, 
England, and 39 Cortlandt Street (Room 30), New York City, is returning to 
Great Britain shortly, and is open to place U. K. patents for prominent electri- 
cal inventions, 


A TREAT FOR ARTISTS.—The Autumn scenery of the Hudson River and 
Mohawk Valley lends additional charm to a trip over the New York Central at 
this season. Fourteen fast trains every day between New York and Buffalo 
and Niagara Falls, 


HOME SEEKERS’ EXCURSIONS.—On Nov. 17 and Dee. 1 and 15, 1896, the 
Chicago, Milwaukee & St. Paul Railway will sell round trip excursion tickets 
from Chicago to a great many points in the Western and Southwestern States, 
both on its own line and elsewhere, at greatly reduced rates. Details as to 
rates, routes, etc., may be obtained on application to any coupon ticket agent 


or by addressing E. F. Richardson, general agent passenger department, New 
York City. 








— SMlustrated Record of Electrical Patents. 





UNITED STATES PATENTS ISSUED NOV. 10, 1896. 


[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


570,906. ELECTRIC BURGLAR ALARM; C. Coleman, Chicago, Ill. App. 
filed Dec. 21, 1895. In a burglar alarm, the combination with a local alarm- 
circuit, and main circuit extending from the alarm station to the guarded 
structure, a meter electrically connected with the main circuit and adapted 
to complete the alarm-circuit upon a variation in the condition of the main 
circuit, and a switch tor electrically throwing in first the main circuit and 
then the alarm-circuit, and electrically throwing out first the alarm-cir- 
cuit and then the main circuit. 


57¢,911%- ELECTRICAL SELF-PLAYING PIANO; G. H. Davis, New York, 
N.Y. App. filed Sept. 14, 1895. In a self-playing musical instrument or 
the like, a musi¢-sheet holder normally acting to move out of operative 
position, suitable latches for retaining said music-sheet holder in operative 
position, and electromagnets arranged to operate the latches to release 
them from engagement with the music-sheet holder, whereby the latter is 
allowed to move out of operative position. 


570,914, DYNAMO-ELECTRIC MACHINE; G. E. Dorman, Chicago, IIl. 
App. filed Feb. 4, 1896. An armature comprising a wheel having a rim and 
a central hub joined together by spokes or a solid flange, said rim over- 
hanging the hub and being provided with slots which extend from the 
edges to the spokes or flange, a series of projecting parts or arms of lamin- 
ated iron fastened to said rim and separated by spaces or slots, which 
register with the slots in the rim, said projecting arms each composed of a 
series of insulated plates of iron or lamination. 


570,945. ELECTRIC LOCOMOTIVE; J. F. McLaughlin, Philadelphia, Pa. 
App.-filed June 24, 1891. Anelectric motor comprising a field magnet shell 
with inwardly projecting pole-pieces and outwardly opening recesses for 
receiving the field energizing coils, anarmature and commutator enclosed 
within the field magnet shell, and a clutch for coupling the armature to the 
work also enclosed within the field magnet shell. 


570.955. AUTOMATIC SAFETY CIRCUIT CLOSER; W. L. Pratt and F. E. 
Ripley, New York, N. Y. App. filed Jan. 20, 1896. An automatic cut-out 
comprising a hinged arm carrying the loup connections, said arm being 
held normally in circuit by a fuse wire, an electromagret and an armature 
for fusing said wire when the circuit upon the loop is broken. 


570,967. ELECTRIC ANNUNCIATOR; J. Stamm, Stuttgart,Germany. App, 
filed July ro, 1895. An electric annunciator composed of central station, 
push buttons, wire connections, a series of electromagnets, and electro- 
magnetic circuit-closers adapted to switch the electromagnetsin groups 
into the circuit, 


571,032. ELECTRIC METER;; C. Wirt, G. R. Green and H. Burger, Philadel- 
phia, Pa. App. filed March 7, 1896. In an electric meter,the combination 
with a pendulum, an actuating solenoid and an over-balanced circuit-con- 
troller, forming an oscillating electric motor havng a uniform rate of 
oscillation, of a register train, a driving device actuated by said motor and 
adapted to intermittently drive said register train, a current indicator and 
a cam whose position is controlled by said current-indicator and varying 
the extent of movement of said driving device. 

571,036. ELECTRIC METER; H. Burger and W. H. McFall, Philadelphia, 
Pa. App. filed March 7, 1896. In an electric meter, the combination with 
the current indicator, and acam adjusted thereby of a register-actuating 
device whose movement in one direction iscontrolled by said cam, a motor 
and an oscillating cam driven by said motor, the working surface of said 


cam being constructed so as to move the register-actuating device in the 


other direction with a gradually decreased speed of movement. 


571,037. ELECTRIC METER; H. Burger and W. M. McFall, Philadelphia, Pa. 
App. filed March 7, 1896. In an electric meter, the combination with an 
oscillating electric motor, and a register, which operates only in the back- 
ward or unattracted swing of the motor. 


571,043. ELECTRIC MOTOR; G. R. Green, Philadelphia, Pa. App. filed 
March 7, 1896. The combination with an electric motor, of a circuit con- 
troller therefor comprising a contact movable therein, a second contact 
movable with the first named contact and capable of movement independ- 
ently of the motor, and an overbalanced device for periodically separat- 
ing said contacts and maintaining them separated for definite periods, 

571,050. DETENT FOR RATCHET WHEELS; W. D. Marks, Philadelphia, 
Pa. App, filed Aug. 22, 1896. The combination with a ratchet-wheel and 
an actuating device therefor, of a pivotal resilient detent for the ratchet- 





wheel adapted to slightly follow the wheel through friction, and thereby 
reduce the effects of inertia on the actuating device, and a device for regu- 
lating the pressure of said detent on the ratchet-wheel. 


571,059. ELECTRIC STORAGE BATTERY ; T. W. Allan, London, England. 
App. filed Feb. 19, 1896. An accumulator plate comprising a rectangular 
frame having the integral inwardly extending flange, and a set of stays 
upon each face of the frame connecting the edges of the flanges, said frame 
having beveled edged perforations in three of its edges and in the flanges, 
and having one edge left open for the removal of the core in casting. 


571,092 TROLLEY FOR ELECTRIC RAILWAYS; P. C. MacEvoy, Brook- 
lyn, N. Y. App. filed Dec. 10, 1895. A trolley support comprising a frame 
provided with side plates and adapted to be connected with a trolley-arm, 
a depressible yoke, one end of which is pivotally connected with said frame 
and the other end of which is provided with a shaft on which the trolley- 
wheel is mounted and a spring-operated side or guide-arms connected with 
said frame, said side or guide-arms being adapted to be thrown upwardly 
when the pressure on the trolley-wheel by the conductor wire is removed. 


571,093} MULTIPLE FUSE-BLOCK; E. H. Montgomery, St. Paul, Minn, 
App. filed Aug. 10, 1895. Ina multiple fuse-block and switch, the combina- 
tion of the base, an annular ring at the centre thereof connected to one 
terminal, a spring contact at one edge connected to the other terminal, a 
rotary block fitted to said base, its annular ring bearing upon the first- 
named annular ring, ratchet steps or teeth adapted to be engaged by the 
spring contact, a series of contact strips upon the inclines of alternate teeth 
and the fuses severally connecting said strips withthe annular ring upon 
said block. 





No. 571,097.—AUTOMATIC CIRCUIT-BREAKER. 


571,097) AUTOMATIC CIRCUIT-BREAKER: W. H. Powell, Hartford, Conn. 
App. filed June 15, 1896. In acircuit-breaker in combination, a cut-off hav- 
ing stationary contacts adapted to be connected withthe circuit-wires, a 
rotary spindle, rotary connecting and disconnecting parts supported by thé 
spindle, a spring for rotating the spindle anda handle for rotating the 
spindle in the cpposite direction, a latch adapted to engage the spindle for 
holding the spindle with the spring under tension, an electromagnet with 
its coils adapted to be connected in series with the circuit-wires, and an 
armature loosely connected with an adjustable connection with the latch 
in such a manner that the connection may be regulated so the armature 
will move independently of the latch fora predetermined portion of its 
travel and for the predetermined remainder of its travel, engage with and 
pull the free end of the latch-lever tuward the magnet, said armature 
being normally held down by gravity and adapted to be drawn upward by 
the pull of the magnet. 


571,099) ELECTRICAL DISCHARGE DEVICE;; C. E. Skinner, Pittsburgh, 
Pa. App. filed May 21, 1896. An electrical discharge device comprising a 
non-conducting body having a comparatively smooth surface, a pair of 
separated electrodes in close proximity thereto, and means for repelling 
the air from said surface whereby the passage of electrical discharges be- 
tween the electrodes is facilitated. 


571.103 LIGHTNING ARRESTER; A. J. Wurts, Pittsburg, Pa. App. filed 
March 11, 1896. A lightning arrester comprising a non-conducting body and 
a pair of separated terminals, provided with arc-suppressing means, and 
located in close proximity to one surface of said body, and means for re 
pelling the air from said surface. 

571,107. ELECTRICALLY CONTROLLED DERAILS FOR RAILWAY 
CROSSINGS ; J. P. Coleman, Edgewood Park, Pa. App. filed June 1, 1896. 
The combination of two intersecting tracks, derail switches arranged in 
said tracks on opposite sides of their intersection, levers for operating said 
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switches, electrically controlled locks for said levers, make-and-break 
mechanisms included in the circuit controlling said blocks, and located at 
points outside the derail switches, an auxiliary lock-controlling circuit, 
and make-and-break mechanisms included in said circuits, and located 
inside the derail switches, the make-and-break mechanisms in the main 
and auxiliary circuits being adapted to be operated by the passage of 
trains along the tracks. 


571,109. LIGHTNING ARRESTER;; J. P. Culgan, Swissvale, Pa. App. filed 


June 1, 1896. In a lightning arrester the combination of two members, each 
provided with a carbun contact face or point, one of whichis movable, one 
member being adapted to be connected to the ground and the other to the 
line wire, said members being arranged in such relation to each other that 
when the line wire is normally charged they will be separated one from the 
other, but will be drawn toward each other when the line wire is abnor- 
mally charged. 





No. 571,181.—F1eLD MAGNET POLE. 


571,119. ELECTRIC SWITCH; W. W. Hibbard, Rochester, N.Y. App. filed 


Nov. 21, 1893. The combination with an electromagnet of a side circuit, 
an armature provided ,with an arm projecting beyond the pivot, an arm 
forming a circuit-closer with which the armature arm engages and locks, 
and a swinging stop so arranged as to fall over and lock the circuit-closer 


in place. 


571,120. ELECTRIC RAILWAY TROLLEY; H. D. Hinckley, Hartford, 


Conn. App. filed Aug, 12, 1895. In a trolley apparatus, the combination 
with a suitable frame, a trolley-pole pivotally supported on said frame for 
movement toward and away from the electric conductor, a shiftable trol- 
ley-pole actuator having a spring acting on the lower end of the trolley- 
pole, to normally maintain said trolley-pole in its working position rela- 
tively to the conductor, a latch carried on the frame and normally engag- 
ing and locking the actuator in effective relation with the trolley-pole, an 
independent tripping device carried on the trolley-pole in position and 
adapted for engaging and throwing the latch out of engagement with the 
actuator at a pre-determined point in the advancing movement of the 
trolley-pole, to thereby temporarily nullify the effective relation between 
the actuator and trolley-pole, and a resetting cam carried by the trolley- 
pole and controlled by the movement of said trolley-pole fur engaging the 
actuator, and for effecting a re-engagement between the actuator and 
latch, and to thereby re-establish an effective relation between said trolley- 
pole and actuator. 

ELECTRIC ARC LAMP; H. R. Palmer, Norfolk, Va. App. filed 
March 25, 1896. In an electric-arc light, the combination of a movable 
carbon-rod of the upper carbon, a contact-piece on the said rod, a contact- 
frame adjustably clamped to and insulated from the frame-bar of the 
lamp, and a shunting circuit leading from the outer ends of the con- 
tact-frame to the main circuit, whereby the circuit is cut out of the 
carbons, 

571,143. ELECTRODE FOR SECONDARY BATTERIES: H. Woodward, 
Toronto, Can. App. filed March 22, 1896. An electrode for secondary bat- 
teries comprising a perforated tube, a central ribbon of lead forming a 
core; a filling of pellets of red oxide of lead, and plates dividing the filling 
of pellets into a series of layers. 

571,162. TELEPHONE SWITCH; E. M. Harrison, Chicago, Ill. App. filed 
Nov 21, 1894. In combination with the primary and secondary of an induc- 
tion-coil and battery, including a short calling circuit, lagged in from the 
main line, a pivoted cut-out lever in constant connection with the ground 
and having at its inner end a transverse horizontal bar and means to keep 
the outer end or handle of the cut-out lever raised, soas to keep the inner 
transverse horizontal bar in contact withthe short or calling circuit, a 
pivoted trigger catch or releasing device without electrical connections, 
and having at its outer end a hook and at its inner end an upwardly pro- 
jecting catch, for the purpose of holding the pivoted cut-out lever down 
when pressed under the catch by the hand, for the purpose of establishing 
the primary circuit and at the same time to bring in the secondary circuit 
of an induction cell. 

FIELD MAGNET POLE; J. J. Wood, Fort Wayne, Ind. App. filed 
Sept. 8, 1896. A field magnet having a cast yoke and laminated poles em- 
bedded in it, said poles made of lamin, having sides of unequal length at 
their embedded ends and said laminz reversed at intervals to form oblique 
ribs projecting to alternately opposite sides so that oblique spaces are left 
between them which are filled with ribs of cast iron, serving to strengthen 
the yoke and increase the area of surface-contact between the wrought 
and cast iron. 

MAGNETO TELEPHONE; E. M. and W.S. Harrison, Chicago, III. 
App. filed Nov. 21, 1894. In an electromagnetic telephone, the combination 
with a diaphragm of permanent steel magnets of unequal length, their like 
poles being separated at their lower ends by a diamagnetic heel-piece and 
electromagnetic coils on the pole-pieces at the opposite ends. 

ELECTRIC LIGHT ATTACHMENT; J. H. Rusby, Nutley, N. J. 
App. filed April 30, 1896. An electric lamp-suspending attachment, con- 
sisting of an insulator section, provided with a central opening for the pas- 
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sage of the electric conductors, and with hook-shaped contacts to which 
the said conductors are connected,an insulator section provided with a 
central conductor passage, and with hook-shaped contacts to hook into 
engagement with the hook-shaped contacts of the other insulator-section, 
and springs acting upon the hook-shaped contacts of one section to press 
the same against the hook-shaped contacts of the other section. 


571,257. ELECTRIC HEATING APPARATUS; A. E. Appleyard, Natick, 


Mass. App. filed Jan. 30, 1896. Anelectric heating apparatus, comprising 
a holder or base formed as a plug, and provided with means whereby it 
may be detachably inserted in an orifice in a casing or support, two con- 
centric tubes secured to the inner portion of said holder, and separated 
from each other by an annular space, the outer tube having a diameter less 
than that of the plug, an electrical resistance in said space, liquid passages 
at both ends of the inner tube to the space outside of the outer tube and 
insulated conductors, connected with the resistance and extending through 
the holder, the said tubes, resistance and conductors being supported en- 
tirely by the holder, which detachably secures said parts to the casing or 
support. 


571,270. SYSTEM OF ELECTRICAL DISTRIBUTION ; J. F. Kelly and C. 


C. Chesney, Pittsfield, Mass. App. filed July 30, 1896. Ina system of elec- 
trical distribution an alternating current generator having a set of gener- 
ating-coils consisting of two groups of generating-coils, said groups having 
their E. M. Fs. in opposition, said generating-coils consisting of principal 
generating-coils and regulating generating-coils, the regulating generat- 
ing-coils being connected to circuit controllers more than one in number, 
and each circuit controller connected to one of as many mains or feeders, 
and controlling the relation of the regulating generating-coils to the prin- 
cipal generating-coils and the mains or feeders. 


571,288. ELECTRIC GAS LIGHTING DEVICE; E. Schmidt, Berlin, Ger- 


many. App. filed Aug. 1, 1896. An apparatus for automatically igniting 
gas and other lamps by means of electric current which consists of an elec- 
tromagnet having an armature consisting of two independently movable 
members, a gas-cock operatively connected to one member and an igniting 
device operatively connected to the other member, and means for sending 
one and the same current through the electromagnet coils and to the spark- 
producing device. 


571,297 ELECTRIC WALL BOX; W.F. Bossert, Utica, N. Y. App. filed 


Aug. 3, 1896. The combination with a wall box having openings adapted 
to receive electric conduits of plug plates wedged in the opening and sub- 
stantially coinciding with the exterior and interior surfaces of the walls of 
the box. 


571,300. SYSTEM OF ELECTRICAL DISTRIBUTION ; C. C. Chesney and 


J. F. Kelley, Pittsfield, Mass. App. filed Dec. 3, 1895. A system of electri- 
cal distribution, consisting of a work circuit containing translating devices, 
a dynamo having principal generating-coils and independent auxiliary 
generating-coils, and a circuit-controller consisting of a controlling trans- 
former energized by the current from said auxiliary coils and supplying 
an E. M. F.in series with or opposition to that of the main-work circuit. 


571,301: STATION INDICATOR; D. E. Conner, Covington, Ky. App. filed 


June 29, 1896. Ina station and street indicator for electrically propelled 
railway cars, the combination with a contact-switch and electromagnets, 
of winding spools or rollers, a belt attached at its extremities to the spools 
and having the names of the stations or streets printed or painted therein 
in regular succession, the discs provided with studs and attached to the 
outer ends of the spools, vertical swinging arms adapted to movein unison 
with the armatures of the magnets and having pawls at their free ends to 
engage the studs. 





No. 571,300.—SysTEM OF ELECTRICAL DISTRIBUTION, 


571,305 MAGNETO GENERATOR; J. C. Francis, New York, N.Y. App. 


filed Jan. 2, 1896. The combinationin an electromagnet generator, of the 
contacts, the contact-lever, and a slack chain arranged fo operate the lever 
when said chain is tightened. 


571,310 DYNAMO-ELECTRIC MACHINE; R. Lundell, Brooklyn, N. Y. 


App. filed Oct. 7, 1895. A dynamo-electric machine having its field cores or 
poles arranged with saturated and unsaturated portions, 


